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The first saccessful turbine 
vessel ever built was 
Sir Chailes Parsons' 
Turbinia. She gave her 
name to the works in which 
she was built and which, 
a few yeai s later also built 
the first geared turbines 
to be put in to a ship. To-day 
Turbinia works builds the 
finest of marine turbine 
machinery for ships of every 
class and power. 
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in so many ways 



The nature of the Whiflfen contribution to British 
industry is fundamental and far-reaching. Constant 
research, coupled with modem production facilities, is 
backed by the resources of the whole Fison Group and 
endowed with very considerable experience in this field. 
The embodiment of Whiffen activity is a wide range of 
high-grade chemicals which, in quantity and perform- 
ance, never vary from one delivery to the next. 

But Whiffens don't stop there. They ensure, too, 
that the right material, in the right quantity, is at the 
required spot at the time needed. 

More than that, they are able to offer the advice and 
assistance that only an authoritative and specialised 
laboratory service can provide. 

In terms of actual products, here is but part of the 
Whiffen output: 

Hydrazine • Hydrazine Salts & Derivatives 
Phlorogluciuol . Ethylene Urea 
Azo Initiators • Sequestering Agents 
Blowing Agents • N. Organo-Chlor Compounds 
Potassium Fluosilicate 

To do justice to these products and their applications, 
Whiffens have prepared many Publications which are 
freely available to all who write for copies. 



Whiffens serve 



chemicals for industry 

A member of the Fisons Group of Companies 



WHIFFENS 



WHIFFEN AND SONS LIMITED 

Willows Works ■ Derby Rd ■ Loughborough • Leicestershire 
Telephone: Loughbotyjugh 3 141 

Telegrams : Whiffen, LDughborough,TclcK. Telex No. : 34548 



Thi s O n < 




QE83-YYL-TZ6Z 
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Hong Kong's new Typhoon-pioof Powei' 
Station saves valuable space— it's built on land 
reclaimed from the sea. English Electric is sup- 
plying the 30 MW turbo-alternator sets and all 
electrical equipment including transformers and 
switchgear, and is responsible in conjunction with 
George \\ impcy & Co. for the complete contract 



to 4 million jostling elbows 



A tiny island which has always welcomed 
every refugee — from early traders fleeing the 
pirates to Dr. Sun Yat-sen — Hong Kong 
now finds itself overw helmed by its swollen 
population. 

New housing to shelter them, new factories 
to give them a living — these are the main 
problems of Hong Kong today. And for all 
these developments electric power is one of 
the first essentials. 

Hong Kong's big new power station, built 
for the Hong Kong Electric Supply Qjmpany 
by English Electric under a comprehensive 
contract in conjimction w ith George Wimpcy 
& Co., is now- helping to provide this extra 
power. From its English Electric turbo- 



alternators, electricity now leaps to serve 
Hong Kong's two million inhabitants. 

All over the world The English Electric 
Company is bringing the clean vigour of 
electric energy to countries which need it 
desperately. At home, too, English Electric 
is contributing to the many improvements 
which have brought us prosperity: in pro- 
ducing electricity firom water, coal, oil, the 
atom; in distributing it all over the country; 
and in using it more efficiently — in railway 
modernization and domestic equipment, to 
take two examples. 

English Elcctric's experience and resour- 
ces arc today helping to bring the whole 
world prosperity through power. 




MV <BiiIiinlM,' first ol a Mries of new vessels built 
by Harland Sc Wolff for the British India Steam 
Navigation Company, is equipped with English 
Electric auxiliary diesel generating plant, switchgear 
and motors. 



POWER IS THE BUSINESS OF 



ENGLISH ELECTRIC 



... BRINGING YOU BETTER LIVING 



THE ENGLISH ELECTRIC COMPANY LTD., MARCONI HOUSE, STRAND, LONDON. W.C.Z 
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THE NEW SCIFNIIST 17 MARCH l%0 





our 

Ferranti 
computer 
certainly 
helped us' 



Here are some of the imiiorlant commUcs who haiv installed 
Ferranti i impuler sustena for their contribution to business efficiencu: 

Bsbcock & Wilcoi Limited I Tbe de HsrUlaad Aireralt Co. Ltd. 
Tbe OeaenU Electric Company Ltd. I Imperial Chemical ladiutiiei Limited 

C. A. Panoos & Companr Limited 
Shell International Petroleum Company Limited 
Ike Dnitad Steel Companiea Limited I Vicken-AnnstroDgs (Aitcralt) Ud. 



So say more than 50 leading companies who have Ferranti computer 
systems in everyday use. Ferranti'a working experience with com- 
puters is unrivalled. For one thing, they were the pioneers: Ferranti 
built the flint electronic digital computer ever marketed. 

Secondly, Ferranti produce not one, but a full range of computer 
systems, unequalled in scope by any other manufacturer in Europe. 
Your Fei-ranti system can be adapted to changing needs— not only for 
greater volume but for new data-processing commitments. 

Thirdly, only Feri-anti have trained over 1.000 programmers, who are 
helped by a half-million pounds programme library, and the thoroughly 
expert Ferranti after-sales service. 

Many businesses with intermittent needs make use of the Ferranti 
Computer Centre, where you can always see a computer at work. 
Write or telephone for an appointment: Ferranti Ltd., 21 Portland Place, 
London, W.l (Langham 9211 ) or West Gorton, Manchester 12 (East 1301), 



RANGE OF COMPUTER SYSTEMS 

PEGASUS-MERCURY -PERSE US-ARGUS- SIRIUS-ORION -ATLAS 
rKaaANTI LTO. HKAO OFi'ICE: UOLLIN WOO I>. LANCS. 
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LIFE 
IS 

BOOMING. 
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Today, on every hand, discovery and development bring the 
promise of better living. But it is production that makes reality of 
that promise. I.C.I. , for example, spent £5,000,000 on developing 
'Terylene' polyester fibre— and will soon have expended ten times 
that sum on building and equipping plants to make it. Only 
investment on this scale could ensure that test-tube ounces of 
'Terylene' were, quickly translated into plant tonnages — to make 
crease-resisting, shrink-proof, long-lasting 'Terylene' dresses, 
skirts, suits, blouses, shirts; attractive and durable 'Terylene' 
curtains and furnishing materials; and conveyor belting, ropes, 
hoses, sails and fishing-nets. I.C.I. 's investment in 'Terylene' is 
only part of the Company's £375,000,000 post-war expansion 
programme that has done much to promote the booming vitality 
of life in the mid-20th century. 




IMPERIAL CHEMICAL INDUSTRIES LTD., LONDON, S.W.I 



icr 
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Comprehensive literature 
I'ovcrini! alf I'wAc* filters 
i\ available on request. 




spells a 
cleaner world 



Voices are specialists in filtration and have developed extensive ranges of filters for 
many different applications. All are the result of exhaustive research and develop- 
ment in the large and well-equipped Yokes laboratories, and where applicable have 
been tested in accordance with the appropriate British Standard Specifications. In 
addition, their eflicicncy has been proved in actual operation. The name Vokes has 
become associated with outstandingly cllicient filtration of air, oil and fuel through- 
out the world. 



o 

K 

E 
S 



K.600 Kompnk. One of a lar(£e rancc ol Hliers 
lor jir condiiionin^ Normal rating ol MKJ c ( m. 
with an initial resisunce til 0 15"; w y Guaran- 
teed 95% crtfcicnt ayainsi Aluxite 50 dusl 

'AliMiluic' Super-cdicicncy air fill ration tor 
atcHiiic energy applications, cic. Every panel is 
tested, and rejected it its elHciency ls Ic-v^ than 
vy.M5% agatn-it panicles in the 0.1 to 0 5 aticroo 
range 

Top Scr«icinc Lube Oil Filler. Just one of many 
Vokes HUers tor the removal of impurities in 
lubricating oil dov^n lo five niicron> m si« 
(below this the particles are harmless) Ideal lor 
confined spaces, ihc element can be withdrawn 
ea\ilv lor replacement. 

Fuel Filler. Removes harnitui impurities in (he 
fuel supplied to l,C engines by means ol ■ 
corrui;.iied Iclt elemcm giving a tow luel velocity 
through the lilter media. Ctimprehensivc range. 

Cumprr^scd Air Killer. For the positive removal 
ol wjter. oil. .ind grit trorn compressed air 
and other ga^c*- I jrgc range covers types suil- 
jhlc lor Use in 1" lo 4" air line 




VOKES LTD • 

Telephone : Guildford 62861 (6 lines) 
Telex: 13-5.15 Vokesaccss. Gfd. 



SURREY 



GUILDFORD 

Grams & Cables : Vokesaccss. Guildford. TelcK 
Rcprc.nntfd ihrtHmhoul ihe iVurld 




advantages 
proved in these applications... 

MbERJ E. REED LTD.— NEW TISSUE MILL AT AYLESFORD. 
THOS. HEDLEY—WEST THURROCK WORKS. 
COUNTY LABORATORIES— STANMORE WORKS 

WELTEXA is an entirely new conception of piping — a comprehensive range of 
standard units, in six bore sizes (I5", 2", 3", 4", 6" and 8") plus reducers that can be 
assembled, dismantled and re-assembled time and time again by comparatively unskilled 
labour. The bores are exact bores or an alternative system is available to nominal bore 
Schedule 5. Swept bends and a unique system of gasket jointing eliminate all bacteria- 
harbouring crevices and ensure an uninterrupted flow, free from blockages of any kind. 
Standard straights, bends, tees and reducers permit a wide variety of application, while 
further units can always be purchased for expansion or variation. 

Write for the WELTEXA booklet today! 

WEL-TEXA 

STANDARD UNIT LIGHT WALL 

STAINLESS STEEL PIPING 

WELDING TECHNICAL SERVICES LTD. (Dept. 12), HURST MILL, KINGS NORTON, BIRMINGHAM 30 
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for the increasing 

demand of industry 



^ f<i.0D\jc-r% Of , 

(jj*tM»ElUArg^Ei^TtlVS 




PHARMACEUTICAL : 
INTERMEDIATES 

BENZOTRIFLUORIDE 
& DERIVATIVES 



To meet the increasing demands of 
industry for Fluorine chemicals, Imperial 
Smelting are producing many new 
compounds of this remarkable chemical 
group. Intensive research is being car- 
ried out to explore new fields and 
expand the manifold applications of 
these highly specialised products. We 
shall be pleased to advise on any tech- 
nical queries regarding their uses. 



CONSOLIDATED ZINC CORPORATION (SALES) LIMITED 
LONDON W.I. 




Three 2 static compri'ssurs i-jth irith Syo cJ.t 
dhpliucmem Ji charging at too p.s.i.g. 



Rotary 
Compressors 
and Vacuum 
Pumps 



The Hick Har^eaves Rotary Compressor 
is of the eccentric rotor type, with 
sliding steel blades which are prevented 
from making contact with the cylinder 
walls by restraining rings. High 
rotational speeds can thus be achieved 
without great frictional losses. 
Hick Hargreaves Rotary Compressors have 
many other advantages easy and cheap 
installation : retention of initial high 
performance ; regular air flow and low 
noise level; easy maintenance due to the 
absence of moving valves, and the 
reduction of wear to a minimum by 
the use of roller bearings. 
A comprehensive range of both single 
and two stage compressors and 
vacuum pumps is available with 
capacities up to 2,ooo c.f.m. 



Hick Hargreaves and company ltd • bolton 



Cr 
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TEL AVIV 



Two Great Airlines link networks 

From 1st April, bea and Olympic are linking their networks of services 
across Europe. This will bring you the advantage of a greater number of 
flights, particularly on the important trunk route through Paris, Rome and 
Athens to the Eastern Mediterranean, In add ition, services connecting 
the intermediate stops and main European centres will be more 
conveniently scheduled. 1st Class and Tourist services are available on 
all these routes. Pull details of 
connections and fares are available 

from your Travel Agent or any | tiY W'J'f: B & 

BEA or OLYMPIC oflQ.ce. 




OlYMPW 
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AND COMMENT 





Pioneer V 



THE new artificial planet. Pioneer V. launched from Cape 
Canaveral on 11 March and now edging eccentrically towards 
the orbit of Venus, is a scientific and technological experiment of 
unusual interest. It is a logical extension of the scientific work 
already carried out by the Americans with their Explorers, Van- 
guards and earlier Pioneers; at the same lime, it is pioneering in a 
very real sense, by entering regions closer to the Sun. and being 
equipped with novel transmitting equipment — giving, it is hoped, 
the most distant point-to-point transmission ever attempted, ex- 
ceeded in path length only by the American and British radio echoes 
from Venus itself. 

The method by which communication ranges up to 50 million 
miles are to be achieved depends on solar cells converting the energy 
of the Sun's rays into electricity which can be stored in the vehicle's 
chemical batteries. The estimates show that the 5-watt transmitter 
should work, on command, for 45 minutes a day, until the range 
is about five million miles that is, about three weeks from now. 
Then a 150-watt transmitter will take over and operate for a few 
minutes a day. The actual durations will depend upon the receiving 
conditions and on the state of the chemical batteries. 

The main line of American research beyond the atmosphere has 
been concerned with the atomic radiations in space and the varia- 
tions in the Sun which influence their intensities. In these studies 
Pioneer V is sure to provide important data if the instruments 
continue to work well. In particular it will measure the inter- 
planetary magnetic field and may detect puffs of hot electrified 
gas, wrapped in magnetism, which are believed to emerge from 
the Sun and to wander in the Solar system. The replenishment of 
the Van Allen radiation girdle around the Earth is thought to 
depend on such puffs. 

What is particularly valuable about the American programme 
is that the observations with Pioneer V can be related to con- 
current measurements of radiation and magnetism nearer the 
Earth, particularly by Explorer VII. Vam-iiard III and by new 
satellites to be launched during the next few months. In this way 
parochial events — so far baffling in their complexity and variability 
may become explicable in terms of general changes far away in 
the solar system. 

The Jodrell Bank radio telescope is. of course, the key to the 
whole experiment: without it, the experiment would necessarily 
be far less ambitious. The telescope is distracted from its regular 
astronomical work (currently an attempt is being made to detect 
magnetic fields in distant radio stars by their effects on the hydrogen 
radio emission) for only an hour or two each day. When Pioneer V'a 
signals are lost in the background radio noise it will not make a 
close approach to the Earth for some years, by which time the 
Americans will have a big stecrable radio telescope of their own. 




Dr. Bhabha's 



atomic trump 

LOOK for rapid developments 
this summer in India's plan for a 
250-megawatl nuclear power station in 
the Bombay area. This has long 
been the ainbition of India's irre- 
pressible Dr. Bhabha. head of the 
country's Atomic Energy Commis- 
sion, but India has never had enough 
money to pay for the project. A 
nuclear power station of this size 
would cost in the region of £30 mil- 
lion. The Western countries have 
advanced India huge sums to help in- 
dustrialize the country, but have so 
far always drawn the line at atomic 
power. 

Now the .situation has changed. 
Russian atomic scientists led by Pro- 
fessor Emelyanov have been on an 
official visit to India and last week the 
two countries agreed to co-operate — 
in the now classic phrase "on the 
peaceful uses of atomic energy", in- 
cluding the design and construction of 
nuclear p.^wer stations. Professor 
Emelyanov said that Russia would be 
glad to build India a nuclear power 
station in the Bombay area, adding 
mischievously that Russia was the 
only country that attached no strings 
to the sale of nuclear power plants. 
Was he hinting here that Russia 
would have no objection to India's 
making atomic weapons out of pluto- 
nium produced in such a power 
station if rumours about China's im- 
pending nuclear test turn out after all 
to be true? 

Whatever he meant. Professor 
Emelyanov's progress in India has 
been closelv followed in the West. If 
Dr. Bhabha says now that he would 
like to order a nuclear power station 
from Britain or the United States, 
neither Government is likely to refuse 
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to lend him the money to pay for it, for 
fear of being outbid by the Soviet 
Union. 

All of this is encouraging news to 
British industry, which has been dis- 
cussing the possibility of building such 
a power station in India for the best 
part of 18 months knowing all the 
time that such talks were useless until 
means could be found of overcoming 
the financial difficulties, for it was 
quite plain that India would never 
t e able to pay for it herself. Associated 
Electrical Industries and English 
Electric are the most anxious to win 
the order, but a team from General 
Electric is leaving for India at the end 
of the month — again to discuss the 
financial, not the technical, aspects of 
the deal. Meanwhile a delegation from 
the American Atomic Energy Com- 
mission is already in India. 

Dr. Bhabha has always argued that 
India needs atomic power urgently be- 
cause of the vast distances of some of 
the biggest industrial centres from the 
coalfields; in some cases coal has to 
be hauled 700, and in other cases 1,500 
miles from the mines to the factories. 
The cost of doing this and the rail- 
way rolling stock it needs more than 
offsets, in his view, the higher capital 
cost of atomic power. He can never 
have expected to convert Western 
Governments to his point of view with 
quite such speed. 

Revolution in 
the techs 

TiE White Paper on technical edu- 
cation in December. 1956, was in- 
tended to bring the technical collegds 
of Great Britain up to date. Thanks 
to the enthusiasm of some authorities 
it has done more than that; it has pre- 
cipitated what is likely to be a com- 
plete revolution in technical education. 
Last week's policy statement — The 
Government of Teelinical Colle^-es — 
by the Federation of British Industries 
gives an admirable account of organi- 
zation and the progress being made, 
but the recommendations it contains 
hardly qualify it as the handbook for 
this particular revolution. 

In technical education two major 
changes now seem inevitable. The 
first is that academic standards will 
be raised until the technical colleges 
are on a par with the universities. 
Secondly, the new college buildings 
will have very much greater provision 




for resident students. There will be 
nothing to distinguish the Lough- 
borough College of Technology, for 
example, from any other university, 
except that it will have better facilities 
than most. The Northern Polytechnic 
in London and the Harris College of 
Further Education at Preston are 
among the host of others to be trans- 
formed. 

The concept of the worthy mechanic 
studying outside working hours and 
attending evening classes is dying 
rapidly. He is being replaced at all 
stages by the student of technology 
on a sandwich course and more and 
more by the full-time residential 
student— the technological under- 
graduate. 

The technical college, unlike the 
ordinary university, needs to keep in 
due touch with local industry. The 
Minister of Education has suggested 
that half the college governors should 
be from industry, the other half from 
the local education authority. The 
t-BI L-ndorses this and i)thcr Minis- 
terial recommendations, but adds an 
ominous sentence, "Governors repre- 
senting industry and commerce should 
insist that the powers with which they 
are endowed are commensurate with 
the responsibilities they are asked to 
assume". 

Since these responsibilities include 
the linaiice of the college and the ap- 
pointment of teaching and non- 
teaching staff, it could be argued that 
they are very great indeed. Although 
the Minister suggested that the for- 
mation of educational policy should 
be left to the college staff, it is not 
difficult to envisage a situation in 
which the industrial governors and 
the industrialist members of the local 
authority could constitute such a 
majority as to make it difficult to re- 
sist their views. The interest of local 
industry in its technical college is of 
paramount importance, but the say of 
the principal and his staff in the 
policies of their college should depend 
on something more substantial than 
the strength of their personalities. 



The millions of 
survivors ? 

A FAMILIAR Civil Defence poster 
shows a group of people appar- 
ently looking — unwisely — at a nuclear 
fireball, and asks, "The H-Bomb: 
what about the millions of survivors?" 
Commenting on the failure of London 
Civil Defence authorities to recruit 
anything like the full peacetime estab- 
lishment of volunteers. The Times has 
pointed out that the common feeling 
seems to be that total nuclear war 
would virtually annihilate this 
country. In so doing, it has renewed 
ihe controversy between scientists as 
to whether or not this is true. 

Thus Dr. H. W. Thompson, a 
physical chemist of Oxford, has re- 
proached The Times for its "attitude 
of surrender". He asserts that scien- 
tific appraisal of such factual evidence 
as we possess does not predict total 
annihilation. He is pretty emphatic 
about it. but so too is Dr. P. T. 
Matthews, a theoretical physicist of 
London, who takes the opposite view. 

Can one resolve the matter? It is 
certainly true that there would be 
many millions of survivors, including 
many whom urgent rescue and medi- 
cal attention could save from death, 
ill the "text-btK)k" situation of an iso- 
lated H-bomb, which forms the basis 
of much of current Civil Defence in- 
struction. 

However, ii is hard to believe in 
such a relatively simple situation, 
especially in view of the abundance of 
bases in England, from which it is 
propo.sed that H-bomb retaliation 
would be launched by rocket and 
bomber. To allow for misses, the 
■ enemy" would be obliged to explode 
several H-bombs solely for the pur- 
pose of destroying as many Allied 
nuclear bombs as possible. Moreover, 
in a total nuclear war one would have 
to expect that all the major ports and 
naval bases would also be attacked. 
It would be unrealistic to expect less. 

What would be the effects of such 
an attack? The Home Office Civil 
Defence manual expects that a 10- 
megaton weapon will produce a 
"Zone Z" of about 1.000 square miles 
from which total evacuation would be 
required if sickness and death were 
not to overtake the great majority of 
people. The area of England and 
Wales is 60,000 square miles. 

So it is clear that with the numbers 
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of bombs envisaged, and with the 
overlap of the far larger zones of 
lighter fail-out. the orders of magni- 
tude are about right for turning the 
whole country into Zone Z. However, 
the outcome depends to some extent 
on the actual distribution of the 
targets, on the number of bombs per 
target (and hence on the accuracy of 
the Soviet missiles), on the wind direc- 
tion and on the size and yield of fission 
products from each bomb. There are 
no grounds for hoping that "clean" 
bombs would be used. 

Because of these uncertainties it is 
rot possible to say categorically that 
there would be no English survivors of 
such an attack, though they would be 
a relatively small fraction of the popu- 
lation. In some regions, such as Corn- 
wall, and in Wales and Northern 
Scotland the chances of survival — at 
any rate from the immediate conse- 
quences of the attack — might be fairly 
good, provided there were no nuclear 
bases there. 

So there does remain some case for 
teaching civilians what to do if they 
find themselves in a fallout zone, be- 
cause one cannot be certain in what 
pockets hope might not remain. How- 
ever, such training would make sense 
only if large stores of uncontamin- 
ated food and water were available 
for the aftermath: otherwise one 
exchanges a fairly quick death for a 
slow one. 

The small expenditure on Civil 
Defence million in the coming 
year) has been assumed by some to 
indicate that the Government does not 
really take it seriously. It is certainly 
to be doubted whether present Civil 
Defence arrangements are based on 
a realistic understanding of the wide- 
spread consequences of a nuclear 
disaster. 

Mark of the 
railway companies 

IF rail transport is to be given the 
long promised "new look", the 
rationalization of its scattered re- 
search activities is essential. An im- 
portant step in this direction took 
place last week when Sir Brian 
Robertson. Chairman of the British 
Transport Commission, opened a 
handsome new research centre on the 
site of the former Alexandra Palace 
s ation in North London. 

The new centre brings under one 




roof research and testing on building 
materials and corrosion which has in 
the past been carried out at a number 
of different laboratories. Much of the 
work is routine testing of new build- 
ing materials offered by manufac- 
turers. The laboratory will also try 
;o find new ways of repairing existing 
structures - for example, by the rein- 
forcement of decayed brickwork. In 
addition some original research will 
be undertaken. One of the current 
projects is the formulation of an ex- 
panding cement to counteract settle- 
ment. 

The feature of the new laboratory 
is that is a national centre for the 
whole railway network. Only the 
chemical section, which shares the 
.same buildings, will retain the old area 
laboratory pattern — a system of sub- 
division which is the British Trans- 
port Commission's legacy from the 
former railway companies. The old 
railway companies had a fiercely in- 
dependent spirit, and always sought 
to build their own laboratories, fac- 
tories, engineering shops and even 
water supplies. Between Watford and 
Euston. for instance, all railway 
premi.ses draw water from a private 
supply, ignoring the public supply 
alongside. All over the country there 
are isolated cottages and other build- 
ings which British Railways took 
over complete with their own private 
water supply system — a costly service 
to maintain. 

To look after these small private 
supply systems technical staff scurry 
about the countryside sampling water 
that cannot be pronounced fit to drink 
until subjected to bacteriological 
analysis in the appropriate regional 
laboratory. 

The same problems occur through- 
out the railway system. The research 
laboratories are almost as frag- 
mented as the water supplies. Fortu- 
nately, the strength of railway tradi- 
tions is at least beginning to weaken 
and the BTC is making .some efforts 
to coordinate and expand railway 
research. 



New way of 
diagnosing leukaemia ? 

LEUKAEMIA is one of the fatal 
blood diseases. A patient with this 
illness loses control over the produc- 
tion of white blood cells in the bone 
marrow and an excessive number 
appear in the blood at the expen.se of 
the red cells. Fortunately rare, the con- 
dition is particularly distressing be- 
cause young children are among its 
victims. The evidence that ionizing 
radiations may induce leukaemia in 
Man is now convincing, and since the 
advent of the atom bomb there has 
been an increase in its incidence, par- 
ticularly in younger persons. 

There is no cure for leukaemia. 
There are only palliative drugs such 
as the corticosteroids, antimetabolites 
like mercaptopurine or amethopterin 
and tumour-inhibiting drugs such as 
busulphan. Life is prolonged by ring- 
ing the changes on these. Treatment 
might be more effective if an earlier 
diagnosis could be made. There are 
no signs or symptoms characteristic 
of leukaemia, which is often not diag- 
nosed clinically but in the laboratory, 
from a blood film, when the disease 
is well advanced. A possible lead in 
the earlier diagnosis of the disea.se is 
the discovery by A. J. Hale and Sylvia 
Wilson, of the Institute of Physiology, 
Glasgow University, that the pattern 
of distribution of desoxyribonucleic 
acid (DNA) in the nuclei of marrow 
and lymph gland cells of some cases 
of leukaemia is similar to that in the 
nuclei of the cells of many cancers. 
A preliminary note on the work is 
contained in the current issue of The 
Lancel. 

The DNA content of the resting 
nuclei of cells of all the tissues of any 
one species is a con.stant related to the 
number of chromosomes in these cells. 
If the nuclei are not resting, but are 
actively synthesizing DNA. as in can- 
cer and leukaemia cells, they contain 
an increased amount of this sub- 
stance. Special techniques are neces- 
sary to determine the amount of DNA 
in a cell. It is stained by what is 
known as the Feulgcn process, and the 
amount of DNA estimated from the 
density of the colour produced. The 
abnormal DNA pattern was found in 
the nuclei of bone marrow and lymph 
gland cells, but not in those of cells 
of the circulating blood. 

Hale and Miss Wilson are trying 
to correlate the DNA changes in the 
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marrow cell nuclei and the progress of 
the leukaemia. It is possible that here 
they have a method for the early de- 
tection of the disease before the 
affected cells flood the blood stream, 
and before the condition gives rise to 
symptoms. 

Putting up with 
the press 

JOURNALISTS who attend press 
conferences regularly have some- 
times suspected that there are certain 
little-known laws which cover the hos- 
pitality that often accompanies them. 
One is that the number of column- 
inches of editorial matter expected 
varies directly with the number of 
square inches of smoked salmon con- 
sumed. Another, better-founded one, 
is that the quantity of refreshment pro- 
vided is in inverse proportion to the 
news value of the subject of the press 
conference. 

Not the least valuable aspect of the 
excellent A Guide to Press Relations 
ior Scientific, Medical and Technical 
Conferences, which has been prepared 
by the Association of British Science 
Writers and published by the British 
Association, is that it stresses that 
there is no substitute for news. The 
pamphlet is edited by a well-known 
science reporter and secretary of the 
Science Writers' Association, Ronald 
Bedford. The Guide is full of practical 
suggestions for making sure that news 
which should be communicated to the 
press is not missed because of any 
failure in the press arrangements at a 
conference. 

The booklet will make anyone who 
undertakes to serve as press officer at 
a conference realize what a big task he 
may be tackling. He may have to 
assist reporters from news agencies, 
wireless and television, morning, even- 
ing and loeal newspapers, technical 
journals and the foreign press, as well 
as freelance journalists — all of whom 
are likely to have different needs. In 
addition, he will have to ensure that 
the speakers and participants at the 
conference give the press the help to 
which they are entitled. Moreover, he 
must see that where necessary efficient 
summaries and photographs are pre- 
pared and made available in good 
time. 

But though the Guide shows the 
considerable extent of the work which 
may face a press officer, it also gives 




him great assistance in setting about 
it. Only one footnote might be added. 
The Guide very rightly says that press 
conferences should not be allowed to 
go on too long, and that press officers 
must prevent individual journalists 
from "hogging" them: it might have 
added a specific caveat against the re- 
verse of this — the occasional ten- 
dency to say "Shall we continue the 
discussion in an informal way; I 
know you all want some refreshment" 
as soon as a tricky point has been 
reached. Two good rules for those 
giving press conferences are: don't 
give one unless you are prepared to 
say quite a bit, and be quite frank if 
there is some information which you 
are not prepared to give — a journalist 
can usually guess if you are trying to 
hold something back. 

The pamphlet costs 3s. in an inter- 
leaved version, which allows space for 
notes or amendments, and 2s. for the 
plain version. It can be obtained from 
the British Association, 18 Adam 
Street. London, WC2; postage costs 
6d. extra. 

American science trip 
for young people 

LAST summer, Worldfriends -an 
organization devoted to promoting 
international friendship — held in Lon- 
don its first International Youth 
Science Fortnight, in conjunction with 
the British Association. Worldfriends' 
main msans of operaiton is through 
exchange visits. Two hundred and fifty 
boys and girls of between 15 and 19 
came from Western Europe to take 
part in the Fortnight, which included a 




programme of lectures and visits to 
places of scientific interest. Since then, 
last year's guests have been hosts on 
the Continent to the British boys and 
girls with whom they stayed. 

This year Worldfriends is launching 
an even more ambitious project — an 
Anglo-American exchange. Once 
again the principle that a common in- 
terest is the best basis for friendship 
is being adopted, and science is serv- 
ing as the link. For a cost of £112, 
which includes everything except 
pocket money, 50 or more boys and 
girls of 15 to 19 will be flown to 
America and given about four weeks 
of lectures and visits. They will stay 
with families found by the Rotary 
Club of Jenkintown, a suburb of 
Philadelphia. Then, in the summer of 
1961, their parents will provide similar 
hospitality for American guests. 

The scheme is conditional on not 
fewer than 50 applicants coming for- 
ward and being selected by Lord 
Luke, the Chairman of "Operation 
Britain". Obviously the cost of the 
trip will be something of a difficulty. 
On the other hand, chances of spend- 
ing a month in America for as low a 
sum as that are rare, and it is also 
hoped that some benevolent firms or 
individuals may provide scholarships. 

The basis of selection, apart from 
endorsement by headmasters or head- 
mistresses, will be the submission of an 
essay of not more than 800 words : the 
subject will be Portrait of a Scientist 
in 1970. The entrants need not neces- 
sarily be science specialists. The essays 
have to be submitted by Good Friday. 
15 April. I960, to Lord Luke at 
Worldfriends. 308 Earls Court Road. 
London, SW5. from which address 
ypplication forms can also be ob- 
tained. 

The beginning of 
it all 

WHEN does a human life begin? 
That is a question upon which a 
biologist might pronounce a simple 
answer: at the mustering of the 
chromosomes; or a quite different, less 
simple answer. It is a loaded question. 
When does the soul enter the body? 

The British Council of Churches 
has a working party studying such 
questions from medical and theolo- 
gical viewpoints. Its conclusions will 
have an important bearing on the re- 
search directed towards the discovery 
ot a means of damping the world 
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population explosioa on a world-wide 
basis. For the scientist has to ie- 

cognize that whatever means of birth 
control he may devise has to win a 
place for itself witiiin the nuilrix of 
moral, religious and political codes. 
Technical detail here touches upon the 
sanctity of human life. 

Among volunteers in Britain, there 
have begun small-.scale clinical trials 
of pills which, taken by mouth, pre- 
vent ovulation. These are synthetic 
steroids, chemically lelated to the 
natural progesterone hormone that 
prevents ovulation during pregnancy. 
The same druas can serve to treat 
cases of infertility, by resting the re- 
productive system for a while. 

The pills have been tried in Puerto 
Rico, Mexico and the United States, 
with reasonable success. However, 
the British experiments, planned by 
the .Council for the Investigation m 
Fertility G)ntrol, are not expected to 
lead to any general application of the 
technique. Their aim is twofold : to 
keep workers in this country abreast 
of the American developments and 
as a dress-rehearsal for the day when 
a more pnunising type of pill can be 
tested. 

The. American trials have shown 
that the use of these pills results in no 
loss in subsequent fertility; moreover 
— a very important point— the experts 
seem 'to agree that these artificial 
steroids are not carcinogenic even 
though the body's own steroids can 
he. There is some residual doubt 
about elTects on the general balance 
between tlie glands of the h(Hl\. but 
it is clear that over three or four years 
the use of these pills is harmless 
enough. 

There are, however, big snags 
which make them unsuitable for 
world-wide use. The pills have to be 

taken almost dail\' and under strict 
medical supervision because of the 
possibility of distressing side etfects. 
Even under trial conditions in Puerto 
Rico, the overall efliciency of control 
was only 70 per cent, because of im- 
perfect administration. Moreover, the 
pills are fairly expensive. 

So the search continues for a 
cheaper, simpler chemical that can be 
taken less frequently and without side- 
^ects. Such a drag might inteifeie 
with the reproductive process in quite 
another way — for example, by the pre- 
vention of implantation of the ferti- 
lized egg raising again the question, 
when does life begin? 



Humming bird 
battles 

KEFPERS of ditTcrcnt species of 
hummingbirds know that the 
chief difficulty is to keep them happily 
apart. They arc among the most pug- 
nacious defenders of territory in the 
bird world. How this works out in 
the wild has been reported to the New 
York Zoological Society, by Mr. 
Oliver Griswold, of the University of 
Miami, who has spent some time ob- 
serving and catching one of the most 
spectacular-looking species. the 
Streamer-tail (Trochiln.s polytnuis) in 
the humid highlands of Jamaica. In- 
cluding the long 
tails on which they 
appear to stand in 
mid-air. Streamers 
are among the big- 
gest Trochilids 
known. They are 
about ten inches 
long. 

Griswold photo- 
graphed humming- 
bird life in close-up 
by finding a nest of 
Streamers in a hib- 
iscus hedge and 
gently tethering 
with a silk thread a fledgling whidt 
was about to leave home. It rose to 
the extent of its coird like a little heli- 
copter every time its parents returned 
with food. Like dragonllies, the 
Streamers both patrol and defend their 
territory. The arrival of a stranger was 
enough to transfer a languidly hi>\er- 
ing specimen into a darting and diving 
fury. They had a warning or battle 
cry, a hi^-pitched tseek, and. what 
nobody has apparently heard before, 
a thin but melodious song. 

Observations showed that favoured 
feeding territories, such as places 
wiicre gnats danced between big trees 
in the evening, were taken up by the 
most aggressive birds and defended 
against almost all species, certainly 
their own kind. By day the Slrcamors 
kept to tiie shadows, and emerged onl_\ 
to sip nectar and show they were "at 
home" and not sociable. Battles con- 
sisted of chases andinterceptions with 
foriOAs wing buffetihgs:- fe^hers were 
'dislQO^, but oa.blpod sec^ned to be 
shed. Of about & dozen birds caught 
(with "lime") a pair were sent to one 
of the most distinguished British avi- 
culturists, Mr. Richard de Quincy, of 
Hereford, who mated them and got 




two chicks, the first to hatch in cap- 
tivit]^. At London Zoo about ei^t 
species of Trochilids are fed on fruit- 
flies, small spiders, liver extract, in- 
vert sugar and vitamins. In a "mixed" 
aviary, each has to be given a feeding 
tube of its own. 

Burned bones 

ine'preted 

A STUDY on cremation by Dr. 
Calvin Wells is reported in 
Antiquity in connection with his re- 
searches on early human skeletons in 

the British Isles. Dr. Wells complains 
tiiat piiysical anthropologists iiave 
iicglected cremated remains and who 
can hlame tliem. when we learn that 
fragments of bone from fifth- to 
seventh-century urns at lUinglon. Nor- 
folk, were nearly all badly distorted 
and none more than a few centimetres 
long. To investigate the problem of 
distortion, and to discover the tech- 
niques of the funeral pyre. Dr. Wells 
enlisted the aid of the authorities of 
t\* o modern crematoria. 

The ditlicullies of determining the 
age and sex of the lllington remains 
were, of course, enormous. It was 
suspected that shrinkage of bones 
might lead to males being assessed as 
females. But in modem ntaterial the 
shrinkage was 'found to be almost 
negligible. The average age of death 
for the lllington men was estimated as 
thirty-three years, for the women 
twenty-seven years; in ancient com- 
munities, males generally seem to have 
cutlived women, mainly no doubt 
because of the hazards of childbirth. 

In some of tiie urns a "curious 
clinker" was found. This occurred 
also beneath the heads of some, but 
not all, of the modern cremations. It 
is believed to be transformed keratin 
from the hair and is not found in the 
case of bald or closely cropped males. 
The presence of this clinker might 
help to determine female remains in 
future. 

From the relatively light firing of 
certain bones, it seems probable that 
the lllington corpses were laid on the 
ground and the pyre built on top. 
This partial burning applies in modern 
cremati(His. where the body rests on 
the floor and gas jets are directed on to 
it from above and from the sides. 
Bodies are cremated in just over an 
hour, at a temperature of about 
900 0. Those which died from a 
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wasting disease such as tuberculosis 

take rather longer since they have little 
fat; "large corpulent cadavers", on 
the other hand, burn more rapidly. 
The Illington urns often contain glass 
beads, which were partly fused though 
not completely liquefied. Experiments 
showed that the beads start to fuse at 
870°C.'and are completely molten at 
940°C. The temperature of the pyres, 
therefore, must have been as great as 
that in modern cremation ovens. 

In another connection. Dr. Wells 
has found what he believes to be the 
carliesi iindoubled evidence of leprosy 
in Britain from a sixth-century skele- 
ton from Beckford. Gloucestershire. 
Since the first leper house in England 
is recorded in the seventh century, it is 
curious Ihat the disease has never 
prbvioiisly:: been detected in ancient 
hones in this country, as it has in 
Den murk. Probably the reason is that 
the smaller bones of the feet and 
iiands. where the ravages of the disease 
are most marked, are seldom exa- 
mined very carefully. It is far more 
difficult to distinguish the effects of 
leprosy ijt. the skull. Robert the Bruce 
is said to jittye died a leper in 1329;: a 
cast iu& sloill. taken when he was 
rebdried in 1819. shows that he had 
lost the upper incisors and this, 
together with other features, has been 
said to confirm the cause of death. 
Dr. Wells, however, is not entirely 
convinced of this. 

Cooling the 
brain 

COOLING the body for operations 
on the heart is now commoa- 
place. The object Ot lowering body 
tempoature is to slow down meta- 
bolism, and hence oxygen consump- 
tion, because the brain and the heart 
are the iirst organs to suffer from 
oxygen lack. At body temperature 
they can survive for only a few 
minutes without it. although at 10 C. 
below this they can tolerate being de- 
prived of oxygen for a much longer 
period. The heart does not stand 
hypothermia as well as the brain. At 
23° to 20° C. it begins to beat irr^- 
larly and may even stop. Hence Gon> 
siderable care is needed in relating 
the body temperature in heart opera- 
tions. The brain, on the other hand, 
can be cooled to 15° to 20° C. for 
fifty minutes without injury, while the 
rest of the body is at about 30" C 




"So much for your smokeless fuel 
report, old mm." 



This enables the surgeon to do com- 
plicated opierations on the brain at 
leisure, instead of watching the ^lock 
to see that he has not exceeded- the 

safe period. 

The brain is cooled by leading 
blood from the carotid artery in the 
neck through a cooler and back to the 
head by the jugular vein. The flow of 
cold blood threugb thet. brain slowly 
lowers its t^weratuic^ If a Wood 
oxygenator; aiia '.jnnnp are incorpor- 
ateid in tbe; di)^ .qoite iQng opcriai-. 
tions cm the btain can be dmie with 
safety. Thdre Ts'a .time limit because 
of a slow leak of blood from the brain 
to the general circulation. This leak 
can be measured by adding sodium 
iodide labelled with iodinc-131 to the 
closed brain perfusion circuit, and 
measuring the radioactivity that 
escapes into the general circulation. 
The reduction in the metabolism of the 
nerve cells of the brain is shown by 
the electroencephalograph, which 
fails to record any electrical activity 
at 18° C. 

Another possible use for perfusion 
of the cooled brain is the direct ad- 
ministration of tumour-inhibiting 
drugs such as Iricihylphosphoramide 
(TEPA) for the treatment of inoper- 
aUe brain tumours. By isolating an 
organ it is possible to perfuse it with 
much larger quantities of these 
tumour-inhibiting drugs than the body 
as a whole will tolerate. This method 
has been tried in the treatment of cer- 
tain brain tumours, but so far the 
results have been disappointing. How- 
ever the method is worth pursuing as 
it has been used successfully in other 
parts of the body. 



. Sea otter is 
saved 

THE Promyshlenniki, the gangs of 
Russian fur hunters from the 
islands in the Bering Sea. were a tough 
lot. They slaughtered seals; they 
slaughtered the sca-otter and they 
slaughtered Steller's sea-cow, the 
Arctic relative of the manatee and the 
dugong. The sea-cow never recovered. 
U was last seen alive in the early part 
of the last century. And there were 
some fears that the sea-otter was also 
on its last legs. 

However, a recent report from the 
Smithsonian Institution shows that 
this interesting animal is now not only 
holding its own; it may even be 
extending its range. 

Karl W. Kenyon, of the US Fish 
and Wildlife Service, says there may 
be as many as 30,pOQ ul ' Jdadcan 
waters and perhaps anotlw» m^sftnd 
or so off the coast of California. Indi- 
viduals, possibly the nuclei of breed- 
ing colonies, have been sighted off the 
shore line of Washington and British 
Columbia. This is good news for those 
who have clamoured loudly for its 
protection. ■ 

Like so liiany other, aninals. the 
sea-otter (fMtof&tih). wa& tt^ victim 
of its attniictive fur. Oil Ueidc^ihores 
men vraited for nireeks to'tftlcfr'a shot 
at any otter that came in sight. It was 
amply worthwhile (if hard) labour, A 
single pelt brought in as much as 300 
dollars. 

Nominal protection started in 1911, 
but it has been possible to en- 
force it fairly vigorously only recently. 
It should now be possible to re- 
colonize some of the animal's former 
territories, particularly as the Fish 
and Wildlife Service has learnt some- 
thing about how it lives. 

This has been accomplished on 
Amchitka Island in the Aleutians, a 
desolate roci<v place which was found 
to be either fog-bound or swept by 
furious gales. Sea-otters love it. They 
are heavily built, slow-swimming 
animals which weigh about 70 lb. 
They eat molluscs and crustaceans, 
which are held and crushed by their 
curiously adapted cuspate teeth. 
Females nurse their cubs by lying on 
their backs on the surface of the sea 
and holding their young between their 
forelegs. They are almost wholly 
marine creatures and eat about a 
quarter of their body weight daily. 
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Are you 
using 
your assets 
to the best 
advantage ? 



GREATER 
PROSPECTS, 
WIDER SCOPE 
FOR YOU AT 

rcT 

Here you will find an enthus- 
iastic and progressive out- 
look, more fundamental 
research, more scope for ini- 
tiative, and more encourage- 
ment to work out original 
ideas and publish the results. 
Exciting work and real pros- 
pects in a rapidly expanding 
company. Nice people to work 
with too, and pleasant sur- 
roundings. . .in fact, probabZi/ 
the kind of job you've always 
been thinking about. 

Main appointments 

The posts vacant are in de- 
partments for : 

* Development of new circuits 
for digital computers. 

* Draft designs for digital 
computers. 

' Development of high-speed 
mechanisms. 

' New forms of construction 
for digital computers. 

We want top people for jobs 
like these in the research 
laboi-atories at Whyteleafe, 
Sm-rey, and at Letchworth 
and Stevenage in Hertford- 
shire. 



If you have a sound theoretical 
background to degree standard 
and can initiate new lines of 
development, then there is a fine 
career waiting for you with us 
at rC T — the largest British 
data processing company. 



ICT 



Write briefly (age, education 
and experience) to The Mana- 
ger, Personnel and Training 
Division, Ref. No. R;E2, 

International Computers 
and Tabulators Limited 

149 Park Lane, London, Wl 
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WAS MAN MORE AQUATIC 
IN THE PAST? 

And was it in the sea that Man learned to stand erect? The author explains his 
hypothesis that we descend from more aquatic ape-like ancestors. He will contribute 
a further article — "Will Man be more aquatic in the future? ^ — to next week's issue 



by Professor Sir ALISTER HARDY, FRS 



ON 5 March I was asked to address 
a conference of the British Sub- 
Aqua Club at Brighton and chose as 
my theme "Aquatic Man : Past, Present 
and Future". I dealt little with the 
present, for Man's recent achievements 
in the underwater world were so well il- 
lustrated by other speakers and by films. 
I ventured to suggest a new tiypothesis 
of Man's iirigin from more aquatic 
ape-lil<e ancestors and then went on to 
discuss possible developments of the 
future. 1 did not expect the wide pub- 
licity that was given to my views in the 
daily press, and since such accounts 
could only be much abbreviated, and 
in some cases might be misleading, I 
gladly accepted the invitation of The 
New Scientist to give a fuller statement 
of my ideas. 

I have been toying with this concept 
of Man's evolution for many years, but 
until this moment, whicli suddenly 
appeared to be an appropriate one, I 
had hesitated because it had seemed 
perhaps too fantastic; yet the more I 
reflected upon it, the more I came to be- 
lieve it to be possible, or even likely. In 
this article 1 shall deal with this hypo- 
thesis: next weelc I shall treat of the 
future. 

Man. of course, is a mammal, and 
all the mammals have been derived, as 
indeed have also the birds but by a 

different line of evolution, from reptile 

ancestors that flourished more than a 
hundred million years ago, when the 
world was populated by saurians of so 
many dill'erent kinds which have long 
since become extinct. 1 hese reptile 
ancestors in turn were derived from 
newt-like animals — amphibian crea- 
tures — which had only partially con- 
quered the land and had to return to 
water to breed as do most of our sala- 
manders and frogs of today. It ii 



eqiialK certain that these earlier am- 
phibians were evolved from fish which, 
like those primitive lung-fish that still 
survive in certain tropical swamps to- 
day, had developed lungs with which 
to breathe. Some of these air-breathing 
fish were able to climb from the water 
on to the land. 

This history of the emancipation of 
animal life from the sea is very well 
known. I repeat it only because it 
forms the background to another 
story, one that is not quite so 
familiar to those who are not trained 
as zoologists. At the same time as this 
conquest of the land was extending 
with continually improving adaptations 
to the new terrestrial life, we see (in the 
fossil record) a different act repeating 
itself again and again, first with the 
amphibians, next widi the reptiles, and 
then with the mammals and indeed the 
birds as well. Excessive multiplication, 
over-population, shortage of food, re- 
sulted in some members of each group* 
being forced back into the water to 
make a living, because there was not 
enough food for them on the land. 
Among the reptiles I need only remind 
you of the remarkable fish-like ichthyo- 
saurs, of the plesiosaurs, of many 
marine crocodile-like animals, and of 
turtles, not to mention water-snakes. 
Then, among the mammals of today we 
see the great group of whales, dolphins 
and porpoises, with the vestigial re- 
mains of their hind legs buried deep in 
their bodies, beautifully adapted to 
marine life: or again the dugongs and 
manatees belonging to an entirely dif- 
ferent group. The seals are well on their 
way to an almost completely aquatic 
life, and many other groups of mam- 
mals have aquatic representatives whidi 

* Tlie amphibians went back only inlo frcsliwatcr 
(for certain physiotogical reasons), not into the sea. 



have been I'orced into the water in 
search of food : the polar bears, the 
otters (both freshwater and marine), 
various ° aquatic rodents, like water 
voles and tiie coypu, or insectivores 
like the water shrew; and, of course, we 
must not forget the primitive duck- 
billed platypus. There are, indeed, few 
groups that have not, during one time 
or another in the course of evolution, 
had their aquatic representatives; 
among the birds the penguins ate 
supreme examples. 

The suggestion I am about to make 
may at first seem far-fetched, yet I 
think it may best explain the striking 
physical diSerences that separate Man's 
immediate ancestors (this Hominidae) 
from the more ape-like forms (Pongi- 
dae) whidi have each diverged from 
a oommbn stock of more primitive ape- 
like creatures which had clearly de- 
\clopcd for a time as free-living forms. 

My thesis is that a branch of this 
primitive ape-stock was forced by com- 
petition from life in the trees to feed 
on the sea-shores and to hunt for food, 
shell fish, sea-urchins, etc., in the shal- 
low waters oil the coast. I suppose that 
they were forced into the water just as 
we have seen happen in so many other 
groups of terrestrial animab. I am 
imagining this happening in the warmer 
parts of the world, in the tropical seas 
where Man could stand being in the 
water for relatively long periods, that 
is, several hours at a stretch. I imagine 
him wading, at first perhaps still 
crouching, almost on all fours, groping 
about in the water, digging for shell 
fish, but becoming gradually more 
adept at swimming. Then, in time, I 
sise him becoming more and more of 
an aquatic aninnal going farther out 
from the shore; I see hint diving for 
shdl fish, prising out worms, bunow- 



Copyrighted material 



THE NEW SCIEhaiST, 17 MARCH 1960 



643 





J 



Left, luiir liiHts of the 
dorsal ami ventral surfaces 
of the trunk of a human 
foetus. Above, hair tracts 
of the human face: above 
right, of the scalp; lower 
right, of the human head, 
f rom Man's Place among 
the Mammals, by Frederic 
Wood Jones (Edward Ar- 
nold & Co. Ltd.). 



ing cralM and bivalves from the sands 
at the bottom of shallow seas, and 

breaking open sea-urchins, and then, 
with mcicasing skill, capturing (Ish with 
his hands. 

Let us now consider a number of 
points which such a conception might 
explain. First and foremost, perhaps, 
is the (xoeptionai ability of Man to 
swim, to swim like a frog, and his great 
enduranpe at it The fact that some 
men can swim the English Channel 
(albeit with training), indeed that they 
race across it, indicates to my mind that 
there must have been a long period of 
natural selection improving Man's 
qualities for such feats. Many animals 
can swim at the surface, hut lew terres- 
trial mammals can rival Man in swim- 
ming below the surface and gracefully 
turning this way and that in search of 
what he may be looking for. The extent 
to which sponge and pearl divers can 
hold their breath under water is per- 
haps another outcome of such past 
adaptation. 

It may be objected that children have to 
be taught to swim; but the same is true of 
young otters, and I should regard them 
as more aquatic than Man has been. 
F'urther, I have been lold (hit babies 
put into water before they have learnt 
to walk will, in fact, go through the 
motions of swimming at once, but not 
after they have walked. 

Does the idea perhaps explain the 
a^isfaction that so nuuiy people ted 
in going to the seaside, in bathing, and 
in . iiidulging in various forms of 
aquatic sport? Does not the vogue of 



the aqua-lung indicate a latent urge in 
Man to swim below the surface? 

Whilst not invariably so. the loss of 
hair is a characteristic of a number of 
aquatic mammals; fi>r example, the 
whales, the .Sirenia (that is. the dugongs 
and manatees) and the hippopotamus. 
Aquatic mammals which come out of 
the water in cold and temperate 
climates have retained their fur for 
warmth on land, as have the seals, 
otters, beavers, etc. Man has lost his 
hair all except on the head, that part 
of him sticking out of the water as he 
swims: such hair is possibh retained as 
a guard against ihc ravs of the tropical 
sun. and its loss from the face of the 
fem.do is. of course, the result of sexual 
selection. Actually the apparent hair- 
lessness of Man is not always due to 
an absence of hair; in the white races 
it is more apparent than real in that 
the hairs are there but are small and 
exceedin^y reduced in thickness; in 
some of the black races, however, the 
hairs have actually gone, but in either 
case the elfcct is the same: that of re- 
ducing the resistance of the body in 
swimming. Hair, under water, naturally 




In water, only the head needs protec- 
from the rays of the tropical sun. 



loses its original function of keqring 
the body warm by acting as a poor heat 

conductor; that quality, of course, de- 
pends upon the air held stationary in 
the spaces between the hairs — the prin- 
ciple adopted in .Aertex underwear. 
Actually the loss or reduction of hair 
in Man is an adaptation by the reten- 
tion into adult life of an early embry- 
onic condition; the unborn chimpanzee 
has hair on its head like Man, but little 
on its body. 

Whilst discussing hair it is interesting 
to point out that what are called the 
"hair tracts" — the directions in which 
the hairs lie on ditlerent parts of the 
body — are dillerent in Man from those 
in the apes: particularly to be noted are 
the hairs on the back, which are all 
pointing in lines to meet diagonally 
towards the mid-line, exactly as the 
Streams of water would pass round the 
body and meet, when it is swimming 
forward like a frog. Such an arrange- 
ment of hair, offering less resistance, 
may have been a first step in aquatic 
adaptation before its loss. 

The graceful shape of Man— or 
woman! — is most striking when com- 
pared with the clumsy form of the ape. 
All the curves of the human body have 
the beauty of a well-designed boat. Man 
is indeed streamlined. 

These sweeping curves of the body are 
helped by the development of fat below 
the skin and, indeed, the presence of this 
subcutaneous. fat is again a characteris- 
tic that distinguishes Man from the other 
primates. It was a note of this foct in 
the late Professor Wood Jones's book 
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The seals are well on their way to an almost completely aquatic future — 



Man's Place among the Mammals 
(p. 309) that set me thinking of the possi- 
bility of Man having a more aquatic past 
when I read it more than thirty years 
ago. I quote the paragraph as follows. 
"The peculiar relation of the skin 
to the underlying superficial fascia is 
a very real distinction, familiar enough 
to everyone who has repeatedly 
skinned both human subjects and any 
other members of the Primates. The 
bed of subcutaneous fat adherent to 
the skin, so conspicuous in Man, is 
possibly related to his apparent hair 
reduction; though it is difficult to sec 
why, if no other factor is invoked, 
there should be such a basal difference 
between Man and the Chimpanzee." 
I read this in 1929 when I had re- 
cently returned from an Antarctic 
expedition where the layers of blubber 
of whales, seals and penguins were such 
a feature of these examples of aquatic 
life; such layers of fat are found in other 
water animals as well; and at once I 
thought perhaps Man had been aquatic 
too. In warm-blooded water animals 
such layers of fat act as insulating 
layers to prevent heat loss; in fact, in 
function they replace the hair. Man, 
having lost his hair, must, before he ac- 
quired the use of clothing, have been 
subjected to great contrasts of tempera- 
ture out of water; in this connection it 
is interesting to note the experiments 
carried out at Oxford by Dr. J. S. 
Weiner, who showed what an excep- 
tional range of temperature change in 



air Man can stand, compared with 
other mammals. Man's great number of 
sweat glands enable him to stand a 
tropical climate and still retain a large 
layer of fat necessary for. aquatic life. 

This idea of an aquatic past might 
also help to solve another puzzle which 
Professor Wood Jones stressed so for- 
cibly, that of understanding how Man 
obtained his erect posture, and also kept 
his hands in the primitive, unspecialized, 
vertebrate condition; for long periods, 
the hands could not have been used in 
support of the body as they are in the 
modern apes, which have never mastered 
the complete upright position. The chim- 
panzee slouches forward with his body 
partly supported by his long arms and 
with his hands bent up, to take the 
weight on the knuckles. Man must have 
left the trees much earlier; in all the 
modern apes the length of the arm is 
much longer than that of the leg. In 
Man it is the reverse. The puzzle is: 
how in fact did Man come to have the 
perfect erect posture that he has— 
enabling him to run with such ease and 
balance? Some have supposed that he 
could actually have achieved it by such 
running, or perhaps by leaping, but this 
does not seem likely. Let me again quote 
from Wood Jones, this time from his 
book The Hallmarks of Mankind. 1948, 
p. 78 : 

"Almost equal certainty may be 
attached to the rejection of. the possi- 
bility that he ever served an appren- 
ticeship as a specialized leaper or a 



specialized runner in open spaces. But 
it is by no means so easy to reject 
the supposition that he commenced 
his career of bipedal orthograde pro- 
gression as what might be termed a 
toddler, somewhat after the fashion 
followed in some degree by the bears.'' 

It seems indeed possible that his 
mastery of the erect posture arose by 
such toddling, but performed in the 
water, like children at the seaside. 
Wading about, at first paddling and 
toddling along the shores in the shallows, 
hunting for shellfish, Man gradually 
went farther and farther into deeper 
water, swimming for a time, but having 
at intervals to rest — resting with his feet 
on the bottom and his head out of the 
surface: in fact, standing erect with 
the water supporting his weight. He 
would have to raise his head out of the 
water to feed; with his hands full of 
spoil he could do so better standing than 
floating. It seems to me likely that Man 
learnt to stand erect first in the water 
and then, as his balance improved, he 
found he became better equipped for 
standing up on the shore when he came 
out, and indeed also for running. He 
would naturally have to return to the 
beach to sleep and to get water to drink; 
actually I imagine him to have spent at 
least half his time on the land. 

Tied up with his method of assuming 
the erect position is the problem of the 
human hand. Let me quote again from 
Wood Jones (ibid., p. 80) : 

"In the first place, it seems to be 
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while Man's enjoyment of the sea may be a link wiili an lu/iuiiic past. 



perfectly clear that the human ortho- 
grade habit must have been estab- 
lished so early in the mammalian story 
that a hand of primitive vertebrate 
simplicity was preserved, with all its 
initial potentialities, by reason of its 
being emancipated from any oflice of 
mere bodily support. Perhaps the ex- 
treme stfuctural primitiveness of the 
human hand is a thing that can only 
be appreciated fully by the compara- 
tive anatomist, but some reflection on 
the subject will convince anyone that 
its very perfections, which at first 
sight might appear to be specializa- 
tions, are all the outcome of its being 
a hand unaltered for any of the diverse 
uses to which the manus of most of 
the 'lower' mammals is put. Man's 
primitive hand must have been set free 
to perform the functions that it now 
subserves at a period very early indeed 
in the mammalian story." 

Man's hand has all the characters of 
a sensitive, exploring device, continu- 
ally feeling with its tentacle-like fingers 
over the sea-bed : using them to clutch 
hold of crabs and other crustaceans, to 
prise out bivalves from the sand and 
to break them open, to turn over stones 
to find the worms and other creatures 
sheltering underneath. There are fish 
which have finger-like processes on their 
fins, such as the gurnards; they are just 
such sensitive feeling organs, hunting 
for food, and they, too, have been known 
to turn over stones with them while 
looking for it. 



It seems likely that Man learnt his 
tool-making on the shore. One of the 
few non-human mammals to use a tool is 
the Californian sea-otter, which dives to 
the bottom, brings up a large sea-urchin 
in one hand and a stone in the other, 
and then, whilst it floats on its back at 
the surface, breaks the sea-urchin 
against its chest with the stone, and 
swallows the rich contents. Man no 
doubt first saw the possibilities of using 
stones, lying ready at hand on the beach, 
to crack open the enshelled ""packages" 
of food which were otherwise tan- 
talizingly out of his reach; so in far-olf 
days he smashed the shells of the sea- 
urchins and crushed lobsters' claws to 
get out the delicacies thai we so much 
enjoy today. From the use of such 
natural stones it was but a step to split 
flints into more elllcient tools and then 
into instruments for the chase. Having 
done this, and learnt how to strike to- 
gether fliiiN to make fires, perhaps with 
dried seaweed, on the sea-shore. Man. 
now erect and a fast nmner. was 
equipped for the conquest of the con- 
tinents, the vast open spaces wilh 
their herds of grazing game. Whilst 
he became a groat hunter, we know 
from the middens of mesolithic Man 
that shell fish for long remained a 
favourite food. 

In such a brief treatment I cannot 
deal with all the aspects of the subject; 
I shall later do so at greater length and 
in more detail in a full-scale study of 
the problem. I will just here mention 



one more point. The students of the 
fossil record have for so long been per- 
turbed by the apparent sudden appear- 
ance of Man. Where are the fossil re- 
mains that linked the Hominidae with 
their more ape-like ancestors'? The re- 
cent finds in .South Africa of Aiistralo- 
pilhfciis seem to carry us a good step 
nearer to our common origin with the 
ape stock, but before then there is a 
gap. Is it possible that the gap is due 
to the period when Man struggled and 
died in the sea'.' Perhaps his remains 
became the food of powerful sea 
creatures which crushed his bones out 
of recognition, or could his bones have 
been dissolved, eroded away in the 
tropical seas'.' Perhaps, in time, some 
expedition to investigate tropical Plio- 
cene (coastal) deposits may yet reveal 
the.sc missing links. 

It is interesting to note that the Mio- 
cene fossil Proconsul, which may per- 
haps represent approximately the kind 
of ape giving rise to the human stock, 
has an arm and hand of a very un- 
specialized form; much more human 
than [hat of the modern ape. It is in the 
gap of some ten million years, or more, 
between Pnxonsii! and Aitstralopilhcciis 
that I suppose Man to have been cradled 
in the sea. 

My thesis is. of course, only a specu- 
lation — an hypothesis to be discussed 
and tested against further lines of evi- 
dence. Such ideas are useful only if they 
stimulate fresh inquiries which may 
bring us nearer the truth. 



c. 
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Impression of the Canberra by John Stoban, SMA. 



Research for the Canberra 

The process of research and experiment which decided the design of the new P & O liner is 
described here. Model tank tests provided data for the shape of the hull and wind tunnels for 
screening of open decks. Tape recordings gave guidance in construction of acoustical insulation 



PASSENGER liners are by far the 
largest units employed in transport- 
ing people, and once they are buih, their 
life is upwards of twenty years. It is, 
therefore, very important that each indi- 
vidual ship should as far as is possible 
incorporate the latest features of pas- 
senger liner design. It is not unreason- 
able to say that the new P & O iiner 
Canberra goes one better than this, as 
her design includes the results of much 
original research and development work. 

With a gross tonnage of 45,000 tons, 
the Canberra is half as large again as 
any previous ship in the P & O fleet, 
and her service speed of 27j knots is 
similarly about five knots higher. This 
advance in size and speed was dictated 
by commercial reasons, and was neces- 
sary to meet the challenge of today's 
shipbuilding prices and passenger- 
carrying economics. But it also meint 
that the ship had to be designed more 
or less ab initio, and this gave an ex- 
cellent opportunity for a fresh approach 
to design problems. 

One of the early decisions made was 
to put the engines in the after end of 
the ship. The Canberra is not new in 



by JOHN WEST 
Technical Adviser, P & O 

this respect, but the number of passen- 
ger liners with this layout is still quite 
small, and she is by far the largest ship 
of this type to have it. The advantages 
are that the passengers can occupy the 
whole of the centre portion of the ship, 
where the motion is least. There is more 
space for passenger accommodation. 
Weight is reduced, mainly because the 
propeller shafts are shorter. Noise is re- 
duced, as machinery and passengers are 
well separated. 

Another early decision was that stea'n 
turbines with electric transmission would 
be used to drive the ship. This type of 
machinery is not generally popular, as 
it is somewhat heavier and more expen- 
sive than geared turbines. However, the 
P & O Line has had very satisfactory 
experience with turbo-electric machinery 
in some of its older ships; the flexibility 
of layout assists in arranging the 
machinery in the stern of the ship; and 
the electric drive gives a reduction in 
noise and vibration. This last point, the 
reduction of noise in the ship, has be^n 
given a great deal of attention through- 
out the design, and more will be said 
about it later. 



The shape of the hull was decided 
after a long series of tests in ship model 
tanks. .Much of this work was done by 
the National Physical Laboratory at 
Teddington, but a notable contribution 
was made by the staff of the model tank 
of a Cljdeside shipyard, William Denny 
& Brothers. There were little basic data 
available for ships of this size having 
a speed, length ratio (K/y/L) of unity, 
so it was necessary to build up these dit i 
by performing a whole range of experi- 
ments. Since we were determined lo 
produce the most efficient ship possible, 
many other investigations were carri.'d 
out. Ideas which were investigated in- 
cluded a stern with twin skegs — the .'in- 
like narrowing of the stern before the 
rudder; the use of a bulbous bow; and 
the use of open propeller shaft brackjis 
in place of the normal bossings. 

It was found that the twin-skeg s'e'n 
was not an improvement, but the other 
two ideas were adopted. The forefjot 
of the ship below the waterline expands 
into a prominent bulb (see first photo- 
graph on next page). This bulb gives 
buoyancy to the bows of the ship well 
below the waterline and allows the lines 
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at water level to be very fine. This very 
fine entry reduces the bow wave and 
hence the wave-making resistance of the 
ship. 

Open propeller shaft brackets aie 
normal practice in warships, but are little 
used in merchant ships. In the Canb-'ia 
the final 75 feet of the two propeller 
shafts is outside the hull, supported 'inly 
by a bracket immediately before the 
propeller and another halfway along the 
length of exposed shaft, whereas the 
normal practice in a merchant ship is 
to enclose the shafts in the hull by 
drawing out the hull at this point into 
a suitably streamlined shape. The open 
brackets give a better flow of water to 
the propellers and improve their 
efficiency (see second photograph below). 

The propellers themselves have been 
subjected to a similar series of model 
tests, both in cavitation tunnels and in 
conjunction with the ship model in self- 
propelled model tests. The resulting 



four-bladed propellers are not of un- 
usual appearance in any way, but ac 
arc confident that they will prove 
elTicient in transmitting S.'i.OOO shatt 
horsepower between them without caus- 
ing vibration. 

Experimental work in recent years has 
shown the tremendous importance A a 
smooth surface in reducing the re- 
sistance of ships' hulls, even though 
laminar flow cannot be achieved. The 
hull plating of the Canhcnu is very 
largely welded, giving flush joins, and 
though the frames are riveted to the 
plating the heads of the rivets are we'l 
countersunk. This is now common prac- 
tice in ships, but the Ciinhcrra is one 
of the first being painted externally 
with epoxy resin-based paints. These 
paints have so far been used in ship.^ 
mainly inside the cargo tanks of imI 
tankers. They require special prepara- 
tion of the steel surface before appli- 
cation, but they give a remarkably hard, 



smooth and corrosion-resistant surface 
with a longer life than normal oil-bas;d 
paints. 

A further series of experiments was 
concerned with the above-water sh.ipe 
of the ship. These were wind tunnel sx- 
periments. the purpose of which was 
to ensure that conditions on the dec;;s 
of the Cunherra are suitable for passen- 
gers. If the ship is travelling at 27] kn Jts 
into a 20-mph wind, the air speed over 
the decks will be about .'^O niph, and this 
has to be reduced to about .'i mph in 
spaces which passengers will use. The 
reduction has been achieved mainly by 
the use of permanent glazed screens 
down the sides of the open decks, with 
additional transver.se screens that can 
be opened or closed as conditions 
demand. 

The streamlined shape of the bridge 
has also been designed to help as tar 
as possible in keeping w ind oH' the decks 
behind it. Here, unfortunately, art and 




Left, the bulbous bow of the Canberra which gives buoyancy and allows the shape at the walciiine to he made finer. Kisht, 
one of the two four-bladed propellers with its bracket-supported open shaft which improves the water flow. 



648 



THE NEW SCIENTIST, 17 MARCH \960 



RESEARCH FOR THE 
CANBERRA continued 



science are at loggerheads. A stream- 
lined bridge structure is demanded by 
modern taste; but such a shape costs 
more to build, causes no significant re- 
duction in the resistance to motion of the 
ship and can complicate the problem of 
wind on the decks behind. Whereas the 
old rectangular type of bridge structure 
broke up the air flow completely, a 
streamlined one may tend to induce a 
vacuum in its lee, and this is filled by a 
strong current of air coming around one 
side or other. 

One field in which serious research has 
not previously been undertaken for ships 
is the acoustical insulation of passenger 
accommodation. A fairly high back- 
ground noise level is normal in diips. 
arising both from the mab propdling 
machbiery and also from local sources 
such as ventilating systems. The ear 
fairly quickly accustoms itself to this 
noise, and. indeed, it for any reason the 
machinery is all shut down, the ship 
seems (and is) dead. 

I his steady background noise had the 
advantage that it tended to drown other 
and probably more irritating nones from 
adjacent cabins or otlm passengv 
spaces. But with ur-conditioned strips 
On whidi portboles must be kept dosetO 
and with the modem trend towards re- 
ducing noise and vibration, it is found 
that local noises become more promi- 
nent. Before the bulkheads for the 
Canberra were designed, a considerable 
amount of research work was under- 
taken on behalf of the P & O Company 
by Acoustical Investigation and Re- 
search Organization Ltd. To begin with, 
engineers with calibrated tape-recording 
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PiovRB 1. iVotse Spectre in cabins. Curve 
I represents the mem noise levd in the 
twelve quietest calnns encountered dur- 
ing a survey; curve 2 is tlie spectrum 
of loud speech' in cabins; curve 3 is the 
difference between curves J and 2 and 
represents the sound transmission loss 
required from the insulation; curve 4 
is the actual transmission loss in tlte 
partition designed for the Canberrar- 
it is greater than that given by curve 3 
at dU frequencies. 
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equipment were sent on board a number 
of passenger liners, where they made re- 
cordings in a large number of cabins 
and other spaces, as well as obtaining 
from passengers their opinions as to tlw 
most annoying noises. 

These investigations showed ^aily 
that the most irritating source of noise 
was the human vdce, with plumbing 
n«Hse8 second. To defeat these, the 
traditional methods are to employ parti- 
tions incorporating either considerable 
mass, or large cavities, or a combination 
of both. In this case it was essential, of 
course, that both the weight and the 
thickness of bulkheads should be kept 
to a minimum. Recent experiments m 
.America have shown that the cutting 
of slots in a plywood panel has the 
effect of lowering the resonant fre- 
quency and rasing the critical frequency 
of coincidoioe, while at the same time 
givuig a usefol improvement in tbe 
transmission loss between diese two 
frequencies. It was decided to apply this 
principle to a double isolated skin 
partition. 

In Figure 1, curve (1) shows the mini- 
mum ambient noise level likely to be 
achieved in practice. It was obtained 
by the analysis of tape recordings at 
one-third octave intervals from 40 to 



Figure 2. Construction of partition to 
reduce sound transmission. 



10,000 cycles per second, taking the 
arithmetic mean of about twelve of the 
quietest cabins encountered during the 
trials. Similar analysis of loud speech 
in cabins produced curve (2), and the 
diffnence between these two sound 
levds thus represents the transmission 
loss required for the bulkhead. This 
difference, widi a safety maigtn of three 
to four decibels added, is shown as 
curve (3). 

The construction adopted for the par- 
tition is shown in Figure 2. Strips of 
plywood of random width were fixed 
by adhesive to open-weave canva<i. and 
this in turn was applied to the back of 
the face panels. The panels for one side 
of the partition had a layer of absorbent 
wool added, and both sides were then 
secured to a special compound metal 
and rubber section. Tests on the result- 
ing bulkhead gave a transmission loss 
y^atik appears as cwve (4) in Figure 1, 
and it yimSL be aeea that this loss is 
hli^ at an frequences than that re- 
quired. 

We hope that the work which has been 
put into the design of the Canlxmi will 
ensure that she is a successful ship when 
she enters service next year. We think 
that it will and that passengers will 
appreciate its benefits. 
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Possible uses of microwaves 
for telecommunication 

World-wide links and broadcasting from space satellites are likely applications of very 
short electromagnetic waves. Propagation in hollow metallic conductors may provide 
enough television, telephony and telegraphy circuits to meet the largest foreseeable demands 



by W. J. BRAY 
Post Office Engineering Department 



MICROWAVJiS are electromagnetic 
waves similtir in character to the 
radio waves used, for exam^, in tele- 
vision and frequency-modulation sound 

broadcasting, but are of vciy much 
shorter waselengtl : for present purpose^ 
the i.inge of wavilengths of iiUciesl 
from about 30 cm. to 3 mm., the corre- 
sponding frequen;y range being from 
about 1.000 Mc/s to 100,000 Mc/s (1 to 
lOOGc/8). 

Microwaves have a mnaricably wide 
range of applicatiims in telecommunica- 
tions. The existing applications range 
from single links tens of miles long pro- 
viding a few telep lone circuits, to trans- 
continental netwirks providing several 
tclevisidii channeK and many luiiidreds 
o£ telephone circjits over distances of 
thousands of miles. These latter systems 
iu6 repeater stations spaced thirty miles 
or 8<> apart, with line^-s^ht paths be- 
tween adjacent itations. In addition, 
recent developmisnts in tropospheric- 
scattcr systems have shown that a "line- 
of-sighl" path is not essential and that, if 



very large aerials and high-power trans- 
mitters are used, a hundred or so tele- 
phone circuits or a television channel of 
moderate quality can be provided well 
beyond the hori/on to distances of two 
hundred miles or more. 

l iiluie applications of microwaves 
may well include space communication 
systems providing not only communica- 
tions from Earth to space vehicles, but 
also direct intercontinental links between 
points on Earth thousands of miles apart. 
Another, though more distant, possibility 
is that world-wide broadcasting from 
space satellites will be achieved. 

The future nun also see the use of 
long-distance wa\cguide systems em- 
ploying microwaves with wavelengths 
between 3 and 10 mm., that is, frequen- 
cies between 100 and 30 Gc/s. Such 
systems would have a very large capa- 
city for transmitting information and 
would be well suited to the provision of 
the many thousands of telephone circuits 
and several tens of television-type chan- 
nels which may be required in the future 



between the main centres of population 
in highly industrialized countries. The 
television-type channels would provide 

not only links for television broadcasting 

but links for closed-circuit television, 
subscriber-to-subscriber television, and 
for high-speed data and facsimile trans- 
mission. 

Line-of-sight Microwave Sysieius.— 
Microwaves are propagated most effec- 
tively, that is with the least attenuation, 
over line-of-sight paths. This has led to 
the widespread use oi microwave sys- 
tems with repealer stations spaced some 
thirty miles apart, shorter or greater 
distances being used where the terrain 
requires or permits it (Figure I). 

The frec|uencies used for such systems 
are mainly in the range 2.(K)0 to 8,000 
Mc s. although frequencies as high as 
12,000 Mc/s are coming into use for 
shorter links. Above about 12,000 Mc/s 
the additional attenuation due to rain, 
hail, sleet and the oxygen and water 
vapour present in the atmosphere is ex- 



TERMINAL 
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TERMINAL 
STATION 



TYPICAL SPACING BETWEEN STATIONS 
ABOUT 30 MILES. 

Figure 1. Line-of-sight microwave sysiem. 
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TERMINAL 
STATION 



TYPICAL SPACING BETWEEN STATIONS ABOUT 200 MILES. 

FiauPE 2. Tropospheric-scalter system. 



Mici\>\\;i\c ci-iLnpmcnl of >.iirrciit ilc- 
sign can acLOmmodaie up to about 1 .0(K) 
telephone circuits or a television channel 
of 6 Mc/s video bandwidth (suitable for 
up to 62S-line television signals) on each 
radio carrier; a number of radio carriers 
can be provided on a given route sharing 
the same aerials and feeders. The fre- 
quency bands currently used for main 
trunk microwave links arc centred on 
2.000. 4.000 and 6,000 Mc, s; these bands 
are 400 to 5(X) Mc/s wide and each ac- 
commadates six or eight "go" and six or 
eight "return" radio carriers. Thus large 
capacity systems can be built up. equiva- 
lent, for example, to iweniy television 
channels or twenty thousand telephony 
circuits on a given route. 

The transmission performance of well- 
designed microwave systems is compar- 
able with that of coaxial cable systems 
and. since the cost of microwave systems 
often compares favourably with that of 
cable s\ stems, there has been .i witle- 
spreail use of microwave systems in many 
countries. In the United Slates, for ex- 
ample, more than 80 per cent, of the 
long-distance television facilities and 30 
per coit. of the trunk telephone facilities 
are now provided by microwave systems. 
The British Post Office is using micro- 
wave links extensively for relaying tele- 
vision, and the Eurovision network 
largely consists of microwave links. 

I he future development of line-of- 
sight microwave s\ stems will be towards 
svslenis pi ovidiiig still larger capacity on 
each radio carrier, perhaps 2.00(1 tele- 
phony circuits, or a television channel 
and up to 600 telephony circuits. 

Ttopospheric'scaller Systems. — In 
some cases the line-of-sight requirentent 
of conventional microwave systems is 
an irksome restriction or even a com- 



plcic bajricr where long stretches of 
water, mountain ranges or difhculi ter- 
rain have to be crossed. In these circum- 
stances tropospheric-scatter systems may 
be used to provide satisfactory, if not 
absolutely first-grade, circuits for tele- 
phony and tdevision. 

This technique uses the weak signals 
scattered from irregularities in the distri- 
bution of the refractive index of the 
atmosphere up to heights of several miles 
(Figure 2l. Because the scattered signals 
are much weaker than those incident on 
the scattering region, very high-power 
transmitters, up to 10 kW or more, and 
large high-gain aerials, up to 60 feet in 



3000 
MILES 



dianiL'tcj . arc usu.il on the longeir paths. 

1 he frequency range useful for tropo- 
spheric-scatter systems is from about 500 
to 5,000 Mc/s, the lower frequencies 
being more effective for the longer paths. 

At the present time it is practicable to 
provide up to about 200 telephcme cir- 
cuits or a television channel over dis- 
tances of about 200 miles, using 10 kW 
transmitters and 60-foot aerials: smaller 
numbers of telephone circuits can be 
provided over still greater distances. The 
ranges that can be achieved in practice 
are likely to be extended significantly by 
the application of low-noise amplifier 
techniques (parametric ampliifiers. low- 
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Fici;re 3. Polar (3.000 miU-s) orbit satellite system. 
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Figure 4. Equatorial (22,000) miles orbit satellite system. 



noise travelling-M/ave tubes, Esaki diodes, 
etc.) now under development. Alterna- 
tively, these dev..ces noay be used to re- 
duce the transniittCT power or size of 
aerial needed, ttvs reducing the cost. 

Tropospheric-icatter systems have cer- 
tain disadvantages which arise from (he 
use of high-power transmitlers and the 
scatter mode of propagation, and as a 
result interference to other systems 
sharing the same frequency band may 
occur over distances of hundreds of 
miles. Although such interference can be 
mitigated by cansful frequency planning, 
this entails the use of additional fre- 
quency space, and tropospheric-scatter 
systems thus tend to be appreciably less 
economical thai line-of-sight systems 
in their utilization of the spectrum. 
Furthermore, because of the multi-path 
characteristics ot tropospheri(.-scatli,T 
propagation, such systems have a smaller 
effective bandwidth and conscquenth 
less transmisaoc capacity on each radio 
carrier, as c<Hn)»red with line-of-sight 
systems. 

Thus tropospheric-scatter systems are 

unlikely to supplant line-of-sight micro- 
wave or coaxial cable systems where the 
terrain is suitab e for the latter: on the 
other hand, tropospheric-scatter s\stems 
have a valuable if limited field of appli- 
cation in ditlicult terrain or to over- 
water paths up : o two or three hundred 
miles in lengt^i. Tropospheric-scatter 
systems have be<» used, for example, on 
over-water paths between Florida and 
Cuba, Florida £.nd Bahamas and there 
are extensive networks of such systems 
in use in Alaskii and Canada. 

Space CoinnifiiUation SyM<-iii\. The 
successful launching of artificial satel- 
lites into orbit around the Earth ha^ 
opened up a n;w vista in the use of 
microwaves for long-distance com- 
munications. B> using the satellites as 
passive or activs repeaters it may well 
prove possible to provide blocks of 
hundreds of telephone circuits, or several 
television chanods, between points on 
the Earth's surface thousands of miles 
apart 



The proposals so far made for space 
communication systems fall into two 
main classes : 

(1) those Using passive iir active re- 
peaters in I.IK)0- to 3,0tK)-mile 
orbits, with two- to three-hour 
periods of rotation around the 
Earth (Figure 3); 

(2) those using passive or active re- 
peaters in a 22,000-mile equatorial 
orbit, stationary with respect to 
the Earth (Figure 4). 

A passive repeater is one which relies 
on the reflection or scattering of micro- 
waves from a metallic surface, possibly 
in the form of metallized fabric balloons 
100 feet or more in diameter, much as 
light is reflected from a polished sur- 
face. Such a repeater could be used 
siniultancouslv b> many communication 
systems, provided that different fre- 
quencies were employed. The technique 
also has the advantage of great sim- 
plicity so far as the satellite repeater is 
concerned, but would require very high 
transmitter powers, large steerable 
aerials, possibly 100 feet or more in 
diameter, and very sensitive receivers at 
the ground stations. There is an addi- 
tional hazard in that the metallized 
fabric balloons arc susceptible to punc- 
turing by micrometeorites and may have 
short lives; however, alternative longer- 
life passive structures can be envisaged. 

An active repeater is one equipped 
with a receiver, a low-power transmitter 
and the necessary receiving and trans- 
mitting aerials. Power for the active 
equipment would be derived from solar 

h;Oterles onergtzcd from the Sun's rays; 

means for storage of electrical energy 
would be necessary to maintain con- 
tinuous operation whilst the satellite is 
in the Earth's shadow. Such an arrange- 
ment would, of course, be much more 
complex than the passive repeater, but 
it would have the advantage of greatly 
reducing the transmitter power and size 
of aerial needed at the ground stations. 

In the case of satellites using tiie 
1,000- to 3,000-mile orbits, a given 



satellite would be visible simultaneously 
from two points on the Earth's surface, 
say Lcmdon and New York (Figure 3), 
for only a fraction of each orbit. Thus 

to provide substantially continuous com- 
munication it would be necessary to put 
into orbit a number of satellites, some 
thirty or more being required for 99.9 
per cent, continuity. Furthermore, the 
narrow beams of the transmitting and 
receiving aerials would have to track 
each rapidly moving satellite with great 
precision. 

The 22,000-mile equatorial orbit satel- 
lite system (Figure 4) is of particular 
interest, since at this radius each 

satellite would be stationary relative to 
points on the Earth's surface, and only 
three satellites would be needed to pro- 
vide substantiallv world-wide coverage. 
In addition, the aerials at the ground 
stations and in the satellites could be 
fixed in direction. Unfortunately, the 
large distances involved almost rule out 
passive systems, and active repeaters 
would almost , certainly be required. 
There is additional disadvantage in that 
the transmission time to and from the 
satellite, about 0.25 second, is large 
enough to be troublesome for two-way 
public telephony. However, this disad- 
vantage would not be significant for 
essentiallv one-way circuits— for ex- 
ample, for telegraphy, music circuits and 
television links. 

The frequency range most useful for 
satellite communication systems woidd 
appear to be from about 1,000 to 10,000 
Mc/s. Below I, (XX) Mc/s cosmic noise 
— that is, noise from the star galaxy — ■ 
sets a limit to the usable receiver sen- 
sitivity. At the higher frequencies, noise 
from the Earth's atmosphere and in- 
creased losses due to rain, hail, and sleet 
are limiting factors, particularly when 
long paths through the atmosphere are 
involved. 

Twenty-two-thousand-mile orbit satel- 
lite systems have also been suggested as 
a possible means for estaUishing a 
world-wide sound and television broad- 
casting system, the signals broadcast 
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Figure 5. Long-distance waveguide system. 



from the satellite being received directly 
in the listeners" and viewers' homes. A 
satellite television broadcasting system 
would need to use frequencies well above 
those currently used for television broad- 
casting—in fact, in the microwave range 
above 1.000 Mc/s. "The transmitter 
power required would be of the order 
of 100 kW; although this would present 
major engineering problems, they may 
not in the long run be insuperable. 

At the present time it appears that the 
1.000- to 3,000-mile orbit passive reflec- 
tor system referred to above may be the 
most practicable and useful technique 
for civil point-to-point communications. 
In this connection it is of interest that 
the National Aeronautics and Space 
Administration of the United States has 
recently announced its intention of put- 
ting a number of 100-foot diameter 
metallized fabric balloons into orbit 
early in 19M), If this is accomplished, 
propagation tests will be made, in co- 
operation with the Bell Telephone 
Laboratories, between California and 
New Jersey. It must be stressed, how- 
ever, that many major problems outside 
the radio field would need to be solved 
before space communication systems 
could become practicable. 
Long-di\tanceW avcguide Systems. — All 



the microwave systems so far discussed 
have employed radio waves propagated 
in substantially free space. By contrast, 
the long-distance waveguide systems now 
under development use microwaves 
propagated in hollow metallic conduc- 
tors. The microwaves of interest in this 
application are in the wavelength range 
0.3 to 1 cm. — that is, the frequency range 
100 to 30 Gc/s. These microwaves are 
subject to considerable losses in the 
atmosphere due to rain, hail and sleet. 
Even in fine weather the oxygen and 
water vapour in the atmosphere give rise 
to losses which would make normal 
radio links impracticable except over 
very short distances. 

Fortunately, these short microwaves 
can be propagated with relatively low 
attenuation in cylindrical waveguides 
provided they are introduced in a par- 
ticular manner, known technically as the 
TE„, mode. This means that the electric 
vibration in the wave should operate in 
circles at right angles to the direction of 
travel (Figure 5 h and i ). In theory, in an 
ideal waveguide, the attenuation de- 
creases as the frequency is increased; in 
practice, the attenuation rises above a 
certain frequency, but there is a broad 
band between about 30 and 100 Gc/s 
where the attenuation in a 2}-inch dia- 



meter waveguide is small enough to 
enable the repeaters to be spaced ten to 
twenty miles apart. 

One form of long-distance waveguide 
that is now being investigated consists 
of a continuous wire helix. 2| inches 
in diameter, with a supporting plastic 
jacket, as shown in Figure 5 (a). This 
form of construction has enabled a con- 
siderable advance to be made in the 
suppression of unwanted modes of 
propagation which would otherwise 
seriously impair the transmission charac- 
teristics. 

Although many major problems re- 
main for solution, it was evident from 
the papers presented at the Long- 
distance Waveguide Convention held by 
the Institution of Electrical Engineers 
in February, 1959, that some progress 
has been made towards the goal of a 
practicable and economic long-distance 
waveguide system. When this goal has 
been achieved, a single waveguide may 
be expected to provide enough tele- 
phony, telegraphy and television circuits 
to meet the largest demands for the 
foreseeable future. 

(The permission of the Engineer-in- 
Chief, General Post Office, to publish 
this article is gratefully acknowledged.) 
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Plastic covers formed in vacuum 

PVC sheeting specially ciMiipouiulod for use in vacuum 
covering is intended to make i!ic technique more 
attractive economically and to give a more satisfactory 
product. Besides polyvinyl chloride, ihc new formulation 
contains a polymeric plasticizer, instead of the more usual 
nionomeric variety, and suitable stabilizers. The polymeria 
plasticizer was chosen because it exhibits little tendency 
to migrate into the adhesive joining tlie sheet to the article 
being covered: such migration is likely to weaken the 
bond and cause delamination. That Plastovac-P, as the 
material is called, appears to show less evidence of ageing 
than ordinary PVC is also thought lo be due to the poly- 
meric plasticizer which scarcely evaporates on prolonged 
exposure. 

Although thermoplastic, the sheeting is reported to retain 
embossed patterns at the relatively high temperatures asso- 
ciated with vacuum covering. Because of its low elastic 
recovery, creep or contraction are negligible and the sheet- 
ing faithfully follows the contours of the article. Before 
application the sheeting, is softened b\ exposure to radiant 
heat : then the vacuum draws it over the article which acts 
as a mould. The operation, carried >nit on existing vacuum 
forming machinery, is completed in several seconds and 
so easily competes with conventional methods of covering 
by hand which can take about t\\enl\ minutes. Plastovac 
is a product of Storeys, of Lancaster, who hope to interest 
diverse manufacturers in this inexpensive, decorative and 
hard-wearing finish for items like radio cabinets, furniture 
and luggage. 

Infra-red food blanching 

INFRA-RED blanching is to be preferred to steam or 
boiling water treatment as a means of preparing apples, 
celery, peas, and potatoes for canning and freezing. This 
has been proved by Canadian scientists working under the 
leadership of Dr. E. A. Asselbergs at the Federal Plant 
Research Institute - pioneers in the application of infra- 
red blanching to fruit and vegetables. Not only did they 
lind that this form of dry heat treatment prevents the loss 
of lla\(iur and nutrients which tend to be leached out when 
steam or water is used, but it also improves the texture 
and appearance of the products. Potatoes, french fried after 
infra-red irradication. absorb less fat. The infra-red system 
has the added advantage that, since less process water is 
needed, useful economies can be achieved in handling and 
storage. The radiation sources being used experimentally 
include quartz tubes operating in the temperature range 
1,400 to 1,800° F. and quartz lamps having a filament 
temperature of 4,000" F. 

The technique has already been applied commercially to 
Canadian grown celery by an Ontario food company. Their 
20-foot infra-red tunnel, which has an hourly output of 
1,000 lb. of finished product, is used to prepare celery in 
September for manufacturing during the winter, taking the 
place of expensive imported celery. Apple peeling by infra- 



red heat, on trial in the Federal laboratory, is proving far 
less wasteful than mechanical peeling. By the latter method. 
15 to 18 per cent, of the apple's weight is lost, compared 
with only about 21 per cent, when heat peeling is u.sed. 

Certain vegetables have proved difficult to process by 
infra-red treatment. These include asparagus, turnips and 
carrots. But as more basic information is accumulated the 
scope of the process may be widened. Oddly enough, the 
subject seems to have attracted little interest in Britain and 
other countries. The Canadians are the only scientific team 
known to be engaged in this potentially rewarding line of 
research. 



Electronic eye on assembly 




Transhlors can he assembled at the rate of 1 ,800 in an hour hy 
this automatic system engineered in the U nited States. The 
electromechanical machine consists of six turntables, two ovens 
for alloying and bonding and a welding unit. The components 
— including germanium disk, "whisker" wires and mounting 
base — are fed automatically lo the turntables, each of which 
injects one component into the small carbon cylinders or 
"boats" that serve to position and transport the parts on the 
conveyor belts. Photocells and mechanical devices at each 
turntable operate to reject boats with missing or badly posi- 
tioned components. The system was designed and engineered 
at the Poughkeepsie plant of IBM. 
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Making hay in a day 

AMONG the latest of the many American machines lo 
,be introduced to the British farmer in recent months 
is the Colman bale elevator. It is being manufactured in 
this country under licence by Colman & Company (Agricul- 
tural) Ltd. as an essential part of their short-cut hay-making 
system. One of the other essentials is a tractor-drawn 
German-made Fella tedder, which fluffs up the swaths of 
cut grass left by the mower and, it is claimed, enables the 
farmer to make the hay in a day, instead of three or four 
by more conventional methods. The tedded hay is baled 
and can then be dried properly in the barn by the Templs- 
wood-Colman barn hay drying fan installation, a twin-fan 
and heater system blowing warm air through the middle of 
the bales. Such a system of drying needs to be used with 
care, otherwise the outside of the bales become brittle — 
with the consequent heavy loss of leaf — while the insides 
are left still moist and uncured. 

The bale elevator is perhaps the most interesting machine 
of the three, if only for its lightness and simplicity. It is 
made of sections weighing only 6 lb. per foot length and 




The Colman bale elevator. 



the chain-driven elevator can handle any shape or size of 
bale. Working with a small petrol motor bolted to a bracket 
at the base, it sends the bales up at the rate of about a foot 
in two seconds, just fast enough for a man at the other end 
to tidy them up as they are pushed off the elevator. The 
main part of the elevator can have an angle up to 60° 
and a length of 42 ft., while the horizontal extension can 
stretch to 125 ft. in 8 ft. or 4 ft. sections. This extension 
can be suspended from the barn beam trusses and a bale 



diverter can be adjusted to slide the bales off anywhere 
along the conveyor. An elevator for normal barn use would 
cost about £220. 

A microscope with an 
elastic lens 

FROM Japan comes a microscope embodying the zoom 
princ.'p^le. The zoom lens is well known in cinemato- 
graphy, but the Nichinan Sangyo Company, of Tokyo, 
seems to have been the first successfully to reduce it to 
the dimensions of the microscope. The basic idea is to pro- 
vide a lens system in which the focal length or image mag- 
nification can be continuously varied while a sharp image 
is automatically maintained by mechanical means. In the 
Nipolen microscope, as the new instrument is called, such 
a system of lens components is used to allow the magnifica- 
tion to be altered from x 300 to x 900 while the image 
remains in perfect focus. 

With the help of this microscope the examination of 
largish samples — fibres, powdered chemicals, pigments cr 
frits for enamelling, say — at high magnifications is ob- 
viously speeded up considerably. The operator can rapidly 
scan across the slide and, if something of interest comes 
into view, increase the magnification simply by turning the 
graduated zoom ring. 

The microscope has been under development since 1953 
and patents are pending in a number of countries. North- 
gate Traders (City) Ltd., of London, EC2, are the sole 
agents for Great Britain. The price is £85. 

Cores made without ovens 

A NOVEL technique for the making of cores for mould- 
ing purposes has been patented by the French firm 
of Renault. It is known to embody an entirely new type 
of binder which gives quick setting in the core box without 
the subsequent baking which is usually necessary. It also 
involves special methods of filling and ramming the heated 
core boxes and of withdrawing the core afterwards. 

The older method of making cores was to mix the sand 
with a binder and mould it in a core box of wood or metal, 
then remove it from the box and put it into an oven where 
the oxidation processes over a fairly long period hardened 
it. It was then ready to be put into the mould. The French 
method is understood to siiow a notable advance on even 
the latest of the ordinary techniques. 

Bubbles in the glass 

FOAMED glass — similar in structure to foamed plastics 
and as easy to exploit — has been produced in Sweden 
as an insulating material. It can be worked with carpenter's 
tools and is best fixed in roofs, floors and walls by means 
of asphalt. 

The glass is given its special character by having many 
closed glass cells filled with "a gas mixture." It is imper- 
vious to water, steam and gases. Bonnelycke & Thuroe, the 
Malmo firm who are marketing the material, call it "Bisol 
Skumgla-s". 
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A jibless crane 

ANEW kind of mobile crane, which substitutes a vertical 
mast with a T or hammer-shaped head for the familiar 
strut type jib and can be slewed through 360 degrees by 
.swinging the whole platform on which it is mounted, has 
just gone into use at two ports in Scotland and Northern 
Ireland. The load is lifted by four cables running over pulleys 
from the masthead and is prevented from swinging by 
.slightly tilting the mast so that the load rests against a pad 
on the mast. 

This crane was evoked by the need to handle quickly and 
precisely big containers up to 20 ft. long and 12 tons in 
weight, in which raw materials and finished products are 
moved between Northern Ireland and other parts of the 
United Kingdom. Four ships are engaged in this trailic and 
some can carry thirty-eight containers at a time. Port facili- 
ties do the lifting into and out of the ships' holds, but quick 
clearance of quaysides was found to be necessary if full use 
was to be made of favourable tide conditions. 

To meet the circumstances, a crane capable of moving 
such loads in narrow aisles was wanted. It was designed 
therefore with a short tail radius both to permit slewing in 
confined spaces among ranks of parked containers and also 
to enable the load to be put on or taken off the transport 
trailer. In slewing, the whole platform revolves on a double 
ring of steel ball bearings so that there is no need for a 
centre post. 

The crane was made by Steels Engineering Products Ltd.. 
Sunderland, to the requirements of Anglo-Continental Con- 
tainer Services Ltd.. and is working at Ardrossan and Larne. 



Reflections of crystal structure 

ADIFFRACTOMETER which can determine the 
orientation of crystals in any plane without resetting 
is on offer now to those industries which need to checic 
or seek to improve the grain or crystalline structure of 
their products — high grade metals, for example. It has 
emerged during the past two years from the needs of the 
Atomic Energy Authority. 

An instrument for the examination of uranium bars in 
quantity was wanted. The crystals of uranium when sub- 
ject to heat are likely to grow along two axes at different 
rates and to shrink in the third axis, with consequent 
buckling and twisting — a most undesirable condition when 
the bars are contained in fuel cans. To prevent it, the 
widest possible differentiation in the orientation of thz 
crystals is desirable. 

By obtaining an instrument capable of defining the 
orientation quickly in all planes, the Harwell metallurgists 
have saved a good deal of time. The new diffractometer, an 
X-ray instrument, makes use of a technique of determinin.'? 
the preferred orientation of crystals known as the Shuiz 
method whereby the intensities of reflections can be re- 
lated, without correction, to the number of crystals reflect- 
ing. Only the simple adjustment of the goniometer ring is 
required to examine the crystal structure of a specimen in 
any plane. 

Seaton Creaghe Engineering Ltd., London, NWIO, de- 
signed and manufactured the instrument which is now on 




The new crane, having hoisted a typical container out of the 
miilillc of a rank of containers, is slewing before placing its load 
on the semi-trailer for removal. ■ 



the market at £1,750, delivery within four months. It is 
expected to find applications in the chemical, mineral, 
mining, metal and semi-conductor industries. 

Heat turned on snowdrifts • 

SNOW has been swept away, blown away and sucked 
away. Now it is to be thawed away by a vehicle which 
uses heat for the purpose and, by following up the heat with 
a rotary brush and a squeegee at the rear, leaves the road 
or runway in a state of "dry dampness". The method of 
delivering the heat is not unlike that by which sections of 
road are baked in readiness to receive the familiar asphalt 
surface. 

The heat is developed by a series of swirl-type oil 
burners disposed in a battery along a working head which 
is adjustable in tilt forward and downward in fairly close 
proximity to the snow-laden surface. The oil is pumped 
to the burners, combustion air comes from a compressor, 
both being worked from the vehicle's power unit. This is 
reported capable of clearing a 6-in. layer of snow on a 9-ft. 
front at the rate of 4 mph and also to be able to tackle drifts 
up to 7 ft. deep. 

A two-man team can manage this cooker, and the 
operating cost, including labour, is given as 35s. an hour for 
the town model and 45s. an hour for the bigger country 
model. The limit of the town type is a 3-ft. drift. This 
device has been named the Snow Locust. It is made 'jy 
Mobile Jet Dispersals Ltd., Newcastle on Tyne. 
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A Technical Cadet checks the focal length of a microwave metal-plate lens 
designed and constructed by students at the R.A.F. Technical College, Henlow. 

Man of Science - 
Man of Action 



An R^.F. Technicai Officer gets the best of Iwth worlds. A permanent 
commission in the Technical Branch of the Royal Air Force is a scientific 
career which can also satisfy a man with a love of adventure. Few careers 
ofTer the scientist a more thorough training than the R.A.F. Technical 
College, Henlow. The cadet learns not only his own technical specialisa- 
tion but also the art of leadership. 



There arc two main types of training. 
Two-thirds of the cadets lake a course 
at Henlow leading to H.N.D. in 
mechanical or electrical engineering. 
One-third spend a year at Henlow and 
then read for the Mechanical Sciences 
Tripos at Cambridge or a comparable 
course at another university. They 
then return to Henlow for a further 
two terms. All cadetships lead to 
permanent commissions in the R.A.F. 
Every cadet has the chance of learning 
to fly if he is fit and willing. 

Financially, an R.A.F. Technical 
Officer compares favourably with 
his civilian counterpart, and pro- 
motion to high rank is open to him. 
His work may take him to Washing- 
ton or to Woomcra. fn the oppor- 
tunities it offers for advanced study 
and contact with a wide range of new 
developments, his career is unique. 




Quallflcationj for Entry. Candidates for 
technical cadetships must be between 
17 and 19i and hold (or expect to 
obtain by Summer I960) passes in 
G.C.E. (or equivalent) at 'A' level in 
physics and pure and applied mathe- 
matics, plus 'C level passes in English 
language, chemistry and two other 
subjects. 

R,A.F. Scholarships. Ta.x-free scholar- 
ships, paid irrespective of family 
income, are available for boys in the 
U.K. over 15 years 8 months to help 
them stay at school until qualified to 
enter Henlow. 

For details of Technical Cadetships, 
R.A.F. Scholarships, new pay increases 
and improved pensions, write before 
14th May I960 to Group Captain 
J. N. Ogle, A.F.C., A. P.M., Air 
Ministry (NB 65J, Adastral House. 
London, WCl. 



The 
yal Air Force 
hnicai Coll 



SCIENCE IN INDUSTRY continued 



Tungsten fabricated by plating 

FOR making entire articles from tungsten or merely 
giving them a coat of the metal, the United States 
Bureau of Standards has devised a vapour deposition tech- 
nique. It differs in detail from a number of processes similar 
in intention that have lately been announced. All of them 
were no doubt inspired by the desire to exploit the struc- 
tural strength of tungsten at high temperatures. Rockets, 
missiles and jet engines provide obvious openings for a 
metal which retains its strength above 2,000° C. has a high 
melting point (3,140° C), is hard, and resists corrosion. 
Unfortunately, tungsten has proved difficult to machine in 
the usual way. 

In the Bureau of Standards procedure, the item to be 
coated is heated — preferably to about 650" C, although 
any temperature between 300° and 900° C. is permissible 
— in a hydrogen atmosphere before the tungsten is deposited 
on the surface from a mixture of hydrogen and tungsten 
hexafluoride. (The hydrogen fluoride produced by the reac- 
tion is drawn off into a trap.) 

Satisfactory adhesion to nickel, molybdenum and ceramics 
is reported. Copper does not bond as well and iron very 
weakly. If the object to be coated or formed is intricately 
shaped, the gases can be directed on it from different angles 
through an enveloping system of pipes. The hard coating 
obtained with this vapour deposition process is claimed 
to be less porous than any produced by other methods 
and purer than the commercial metal. 

Supporting neighbours 

BUILDING in cities to make the best use of expensive 
land can involve below-ground problems whose solu- 
tion makes the work above pavement level seem compara- 
tively trivial. New buildings often rise between neighbouring 
structures which can be a hundred years old and the opera- 
tions necessary to ensure the older buildings' continuing 
stability can be almost dental in their approach and 
exactitude. 

Some of the difficulty derives from lack of knowledge 
of allowable settlements in tall buildings: only in the last 
fifteen to twenty years have engineering records been kept 
which provide any means of enlightenment. In 1956, a 
survey by Professor Skempton of actual settlements in 98 
buildings throughout the world showed settlements ranging 
from 1/10 in. to a hair-raising 28 in. Added to this is the 
growing effect on existing buildings of heavier traffic shud- 
dering the frontages and the subterranean gnawing of 'he 
multiplicity of modern service mains. 

Foundation engineering is not a new science, but its appli- 
cations are transferring more and more from their proto- 
type use on mine-shafts and tunnels to this need of a new 
building to support its neighbours. An example of this is a 
new block of luxury flats in Great Cumberland Placi 
(architects. Manning and Clamp). The site was cleared and 
neighbouring buildings and roads needed more visible 
means of support. The block was required by LCC regula- 
tions to have one floor of basement and the soil was bad 
gravel and sand on top of clay at a depth of 30 ft. To 
build only one basement would have meant founding the 
building on expensive piles, and the consulting engineers 
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SCIENCE IN INDUSTRY continued 



(Jenkins and Potter. Great Turnstile) therefore decided to 
construct three basements which could be founded on con- 
crete pads in Uie clay. This provided a bonus of compai u- 
tively cheap space — which will be used to park 250 cars 
instead of the LCCs stipulated 74-^but added to the 
problem of supporting roads on two sides of the ate anci 
buildings on the other two sides. One of these <M buildings 
presented a 60-ft. expanse of sheer wall one foot out of 
plumb. 

Conventional methods of underpinning, still in coninio.i 
use on most sites, would have meant propping and then 
casting concrete pillars about 4 ft. wide by 6 ft. deep along 
the length of the basement wall and then repeating the 
process three times to reach the necessary depth. A soils 
expert. Dt: H. Golder. suggested chemical grouting to con- 
stdidate the ^vel under toe neighbouring structures. One 
method, the injection of sodium silicate followed by cal- 
cium chloride, was rejected because of some doubt about 
its full penetration to the area required. The choice fell on 
the Cementation Company's so-called TDM mixture, con- 
sisting of two chemicals whose identity is hidden in the 
abbreviated name; the setting (ime of the new foundation 
depieilds on the proportions of chemical used. 

The construction system meant boring piles and dropping 
in $^-ft. long rolled steel joists ponaeted up to 10 fit. of 
theU' bength. Large voids in the sha ln r g rava bdiind were 
ftlleid'witn a cement grout and then TuM was injected be- 
tween the top of the joists and the footings of the adjoinin.e 
building. The resulting bed of sandstone gave the contrac- 
tors opportunity lo cany on works undisturbed by a 
cumbersome underpinning process. The system leads to 
substantial economies in materials and time on foundation 
work uod wall design. 

Wind, wet, sun and motor cars 

WHILE the British motor industry is building a wind 
tunnel in the interests of improving the stability of 
motor cars on the road, the Americans have put into use a 
weather tunnel in which complete cars can be subjected to 
extremes of temperature and huiiiidits and to high head 
winds. This tunnel is not big enough lo permit the yawing 
of a car to test side loads iniposeil b\ the wiiui witlmul 
creating an unacceptable "blockage factm""; tlie British 
tunnel, which should be tinishcd in three nionlhs, is de- 
signed to allow effective yawing. 

The weather tunnel, made at Dearborn by the Ford 
company, can produce wind strengths of 125 mph with 
gusts up to 140 mplr. it can vary liic temperature from 
— 20' F. to 160 F.: and it can produce rainstorms of all 
kind^. from the normal to liic tropical and monsoon t\pe. 
Tlic liuniiililN can lie \aricJ bclwocn nil anti 95 per cent. 
Doors, windows, windscreens and wipers, \ciililation and 
defrosting can thus be tested in widely differing conditions. 

Tests of this kind are normally made individually on 
motor car parts and components in this country in the pro- 
cess of design and development but there is no jnovision 
for putting the whole car through the complete weathering 
trial. The tunnel nearing completion at the Motor Industry 
Research Association's headquarters near Nuneaton, re- 

1)re.senis the British view of the prior importance of slabi- 
ity and reduced drag in motor car design. 



Scientific 
Management 
Control 

THE MORE COMPLEX business metbod-s become, the greater 
the ncL-d tor strt-iicthcncil m;iiiai;cinciit control. Of cour.sc, it 
could be said that all management in this highl)' industrialised 
year of grace has to be 'scientific'. But it is really a question 
of degree : there are still many managers who find themselves 
obliged to make decisions without the assistance of deductions 
drawn from ckar and comjilcte factual information. 

The role of an electronic compwler. Science has done much 
toimprove die teehniiqun of tn«ra6cttue and dtstribiitioh bu^ 

has so far done little to provide equally progressive methods of 
adequate control. However, this is where the electronic com- 
puter can now play an increasingly important part. The \ olume 
and complexity of figure work and the 'inunediate' information 
required by modern business do not present sueh a formidable 
problem when dealt with by a computer — with its facilities 
for storing data, its speed in the handling of suph data and the 
presentation of reports in readily assimilable form. 
More time for planning. A business or factory with a com- 
puter can collect, store and quiddy correlate all the data which 
lias :\ bearing, for instance, on production. .As long as the tlata 
supplied is kept up-to-date, tiiis means that management 
executives alwavs have the latest control ligures in tlieir liands, 
so giving them more time in which to plan future policy — time 
which otherwise might have been spent in waiting for essientkd 
information. For management oonttol becomes truly scientific 
when its decisions are not only based on proper appreciation 
of all the rele\ ant factors in\ olved, but are made in good time 
so that they can be more effectively carried out. 

We in I'C'T realise the need for continuous study into 
management requirements; for the more we can understand 
them, the better we can bring the computer into action as an 
aid tu management. .\nd because of our constant examination 
of computer applications and techniques, we are not only- 
manufacturers of reliable and successful equipment, but also 
specialists in the use of data processing equipment to assist 
and promote scientific management control. 




INTERNATIONAL 
COMPUTERS AND 
TABULATORS LTD 

149 Park Lane, London Wi Telephone HYDe Park 8080 
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THE punsters must be pleased. Next year Sir Harold 
Roxbee Cox is to become chairman of the Metal Box 
Company. At once the image is conjured up of a new dual 
personality, an authentic Cox-and-Box. Box is the business 
tycoon, the head of a large expanding company : Cox is the 
newly appointed Chairman of the National Council of 
Technological Awards, the Vice-Chairman of the Air 
Registration Board, the Vice-Chairman of the College of 
Aeronautics, the influential link between science and its 
application. Perhaps there is a third figure, the amiable, 
lucid, sociable Rox — but enough. 

Roxbee Cox is, in fact, a scientist turned administrator 
and industrialist who has had an impact in several different 
fields. Long ago he was itructural and aerodynamic 
engineer on the ill-fated airstup RlOl; later on he did much 
to tackle the problem of flutter in aircraft and was largely 
responsible for the wing stiffness criteria which are still used 
a generation later. Then he acted as midwife to Whittle's jet 
engine; after the war he initiated some interesting research 
at the Ministry of Power; and more recently he has had as 
much as anyone to do with the successful progress of the 
Dip. Tech. scheme. 

To all this work he has brought a number of qualities that 
are not rare in themselves but which are comparatively rarely 
found together. He is first of all highly accomplished; he is 
very quick on to a point; vigorous; an excellent expositor 
and advocate; self-confident; an able scientist and mathe- 
matician; widely knowledgeable; and the possessor of a 
sense of humour. One would guess that he takes life, and 
the way in which he has done well in it, without strain — 
not effortlessly, but without undue introspection. He is, in 
short, a doer. 

Harold Roxbee Cox was bom in Birmingham in 1902. 
He went to an excellent grammar school. King's Norton, 
and showed himself to be very capable at science, other than 
chemistry, and mathematics. He finished top of his form 
every term that he was there, and was well and widely taught. 

From an early age he was interested in aeronautics. 
Those were the true pioneering days of flight, and there were 
great thrills to be seen. The young boy saw Graham White 
land at Bournville some fifty years ago, and went eagerly 
to flying exhibitions. Although preparing for the university, 
quite suddenly at the age of sixteen he left school and got 
a job in the aeroplane drawing oflScc of the Austin Motor 
Company. In those days Austin's made aircraft, and Roxbee 
Cox worked on the design of the Whippet and the Kestrel. 
In his spare time he took a London external BSc in engineer- 
ing with first class honours. In 1922 he went to Imperial 
College, where he gained a scholarship and spent a year on 
the post-graduate course and another on physico-mathemati- 
cal research on fluid flow. 

In 1924 he went to Cardington to work under Colonel 
Richmond on the construction of the RlOl. Despite the 
ultimate disaster, the years which followed still represent 
to Roxbee Cox, a self-confessed romantic, the most 
thrilling job on which he has ever worked. The vision of 
these great craft spanning the Empire stirred people's 
imagination, and the technical problems were absorbing. 
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Mjm Sir Harold Roxbee 



Scientist, 

industrialist, 

administrator 



Roxbee Cox started on the aerodynamic side. He worked 
on the external shape of the airship and the aerodynamics 
of its flight, and from this moved on to structural problems. 
Working with J. F. Baker, Alfred Pugsley and Miss Hilda 
Lyon, he did some notable work on the immensely compli- 
cated structure of the RlOl, and he was awarded the R38 
Memorial Prize for his long paper on it. 

In 1929, when the design had been completed, Roxbee 
Cox left Cardington for Farnborough. Then came the holo- 
caust and in 1931 he returned for a time to the Royal 
Airship Works as chief technical officer; but the cause of 
the airship had been killed by the mysterious disaster to 
RlOl. He soon returned to Farnborough. 

In the next few years Roxbee Cox did some skilful and 
advanced mathematics on the theory of structures and made 
some interesting contributions to the proceedings of the 
London Mathematical Society. His interest in the problems 
of airworthiness also developed, and, with his old friend 
and colleague Pugsley (now Sir Alfred) he tackled the air- 
worthiness questions of wing flutter, which was the cause of 
many accidents to aircraft in the early 1930s. A thorough 
understanding of the problem was achieved, and Roxbee 
Cox's stiffness criteria emphasized that stiffness was as much 
a factor as strength. 

From 1935 to 1938, still at Farnborough, he worked once 
more on aerodynamics and finally on air defence problems. 
In 1938 he joined the Air Registration Board as its first chief 
technical officer. He had much to do with the setting up of 
its organization for assessing the safety of aeroplanes. When 
the war came he returned to Farnborough as Superintendent 
of Scientific Research, and next became Deputy Director of 
Scientific Research at the Ministry of Aircraft Production. 

This was an enthralling period. For the first part of it 
Lord Beaverbrook was in charge of the Ministry and 
dynamism was the order of the day. Roxbee Cox was 
actively concerned in getting the glider programme under 
way; but more important still was his role in the develop- 
ment of the jet engine. It was he who had to explain its 
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principles and pcssibililies to a Lord Bcaverbrook whose 
reactions were rarely predictable. He did so successfully, 
emerged with cane hlanche for the project and took charge 
of its administration, becoming Director of Special Projects 
at the Ministry in 943. 

There was an enormous amount of opposition to be over- 
come from cntrem.'hed interests before the scheme got under 
way, and a great deal of tact was called for from Roxbee 
Cox. He got on well with Whittle, for whose great gifts he 
has always had high admiration, and used his considerable 
powers of persuas on and committee technique in support of 
the inventor. In 1944 he became Chairman and Managing 
Director of Powei- Jets (Research and Development) Ltd., 
which was .set up to develop the gas turbine, and in 1946 
he was in charge of its conversion into the National Gas 
Turbine Establisiment, of which he became the first 
Director. It was by no means an easy pericxl, for the com- 
pany was forbidden to make its own engines, and Whittle 
was bitterly disa]>pointed at the course things took. So, 
perhaps, was Ronbee Cox, but he loyally did his duty, 
recognizing, even, that the ultimate dispersal of the brilliant 
team which had bt en working on the jet engine was probably 
necessary in the interests of the engine industry as a whole. 



He got the NOTE running, and in 1948 transferred to the 
Ministry of Fuel and Power as Chief Scientist. He advised 
a succession of Ministers on the scientific aspects of the 
problems of the day. and as the Ministry had a freedom to 
initiate research which has since been denied to it. he started 
off a number of promising schemes. He kept up his interest 
in jets by initiating some research on industrial gas turbines, 
especially on engines running on low caloritic value gas. 
He was in charge of the design and construction of the heat 
pump for the 1951 Festival of Britain Exhibition on the 
South Bank. He took an interest in windpower and its possi- 
bilities. He also initiated great steps forward in the under- 
ground gasification of coal and in the synthesis of oil from 
coal — a project which is still underdevelopment. In addition 
there were the problems of safety, especially in the mines. 
He was helped by having direct access to each of the 
Ministers under whom he served — in each case happily. 

By 1954, however, he felt that the scope for promotion 
was limited, and decided to accept an invitation to go into 
industry as a director of Wilmot Breeden. In 1957 he became 
a director of the Metal Box Company and a year later joined 
the board of Boulton Paul Aircraft Ltd. Last year it was 
announced that he was to succeed Sir Robert Barlow as 
Chairman of Metal Box at the beginning of 1961, holding 
office as Deputy Chairman until then. 

He has enjoyed his years in industry greatly. Besides the 
knowledge of science, of the management of science and of 
education (he used to lecture at Imperial College) which 
he has brought to it. he has been able to contribute both 
his balance and his vigour. He will say that on the face of 
it the product of the Metal Box Company— a tin. a plastic 
container or a cardboard box — is not particularly interesting, 
but that the mechanical engineering required to turn out, say, 
cans at the rale of 700 a minute can be fascinating; and so 
is the research, which covers microbiology as well as metal- 
lurgy, as well as the financial and commercial side. Since 
his early days Roxbee Cox has moved farther and farther 
from the specialist scientist or engineer, and today he is very 
much an all-rounder. 

His all-roundedness shows itself in a variety of other ways. 
His work as Vice-Chairman and Chairman of the Executive 
Committee of the Hives Council has been nationally impor- 
tant. Lord Hives provided inspiration and his great author- 
ity, but Roxbee Cox has had an enormous amount to do 
with putting the plan into effect. His work on airworthiness 
through the Air Registration Board's Council has been far 
from nominal, and he has also been until recently Chainiian 
of the Civil Aircraft Research Committee and is still a 
member of the Council for Scientific and Industrial Research 
and the Naval Education Advisory Committee. 

Happily married, with two sons and a grandchild, Roxbee 
Cox lives near Regent's Park. He has an unusual collection 
of aeronautical prints, including some rare prints of 
balloons. He reads widely, enjoys the theatre, has a very 
quick sense of humour and a weakness for the Flook cartoon 
in the Daily Mail. He is, in short, as lively and receptive 
in his private life as he is in his public and business 
activities. 
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Pioneer V: a saner perspective 



from JOHN LEAR, our American correspondent 



Wasiunuion. 

THE most important thing about the 
new man-made planet that is now on 
its way toward the orbit of Venus has 
not been mentioned in any of the news 
reports I have read or heard. 

It is the attainment of a reasonable 
sense of perspective. 

For the first time since Sputnik I 
frightened a provincial and conceited 
people, a major American venture in the 
exploration of interplanetary space was 
undertaken w ithout bombast or hysteria. 

No sensational objective was invented 
to justify the S12-I4 million expenditure 
of tax moneys on Pioneer V. 

No pretence was made that some in- 
credible new spy or weapon system was 
involved to save the world for demo- 
cracy. 

No political advantage for either the 
party in power or the party out of power 
was trumpeted. 

No real or imagined target was set 
up to be hit. 

I( wasn't c>cn claimed thai Piunccr V 
was going anywhere in particular. 

A scientific experiment was initiated 
with all the risks of possible failure 
normally attendant on scientific experi- 
ments- and that was that, as it ought 
to be. 

Pioneer V VNas simply going out to 
look around and report back whatever 
new it might discover. 

The tiny planet might be able to make 
itself heard across 20 million miles. It 
might speak across 50 million miles. 
Though everyone hoped for the most, 
the distance wasn't the crucial element. 
What really mattered was the capability 
of Pioneer l''s radio transmitters to get 
clear signals back through the magnetic 
and electrified gas storms that boil the 
atmosphere of the Sun. 

Until intelligent communication can 
be assured, it is a waste of time, energy 
and money even to contemplate send- 
ing instrumented vehicles on explora- 
tory missions to the actual planets of 
Venus or Mars. At this stage of the art 
of telemetry, it is far from certain that 



interplanetary forces yet only dimly 
understood will not destroy some or all 
of the 4,800 solar cells that catch and 
transform sunlight into power for 
Pioneer K's instruments — or that power- 
ful bursts of radiation from the Sun 
will not silence the broadcasting oscil- 
lators or distort the coded information 
stored on the planetoid's magnetic re- 
cording tape. The voyage of Pioneer V 
is therefore only a probing excursion, 
and no one has called it more. 

Since others have failed to do so, I 
want to congratulate the National 
Aeronautics and Space Administration 
Chief, a scientist. Dr. Keith Glennan, 
on the final bringing about of what he 
has been striving for ever since he took 
office : the consideration of space as 
merely another environment in which 
appropriate scientific research can be 
conducted. 

Ft w as a stroke of genius to begin the 
Pioneer V experiment at a time when 
Venus lay on the other side of the Sun, 
when there was no remotely reason- 
able possibility for sensationally minded 
columnists or prolit-seeking publicity 
men of the rocket makers to seize upon 
and exploit it into a Venutian jaunt. 
Even the most versatile high-speed com- 
puter now in being, given months of 
time in which to calculate successive 
orbits of Venus and of Pioneer V, would 
be helpless to say whether the new man- 
made planet, in swinging around the 
ellipse it appears to be starting between 
the orbits of Earth and Venus, will ever 
encounter Venus no matter how long 
Pioneer V survives in space. The mathe- 
matics of such a question are known as 
"a four body problem". A four body 
problem has never yet been solved in 
advance. The pull of the Sun's gravity, 
the pull of the Earth's gravity and the 
pull of Venutian gravity- -all must be 
figured into the equations. The best that 
astronomers can do at present is to 
guess that Pioneer K's closest approach 
to Earth in the next decade will be 
several hundred thousand miles, and 
that the chance of the planetoid being 
captured and incinerated by Earth's 



atmosphere is about one in 100.000 
years. Rather than being closely pre- 
dictable. Pioneer V is very likely to 
predict through its behaviour other 
heavenly phenorr:ena now tracked only 
approximately. 

As 1 write this letter in the early hours 
of Sunday afternoon, NASA reports 
that the new planet's messages are 
coming in strongly. The solar cells are 
charging the mercury storage batteries 
inside the 26-inch ball "even better than 
expected". But the truly exacting test 
of Pioneer V\ value is yet far off. The 
smaller of the planet's two radios, a 
five-watter, is responding to commands 
from the ground at frequent intervals. 
If all goes well, this will continue for the 
first million miles or so of the outgoing 
voyage. Not until signals from the five- 
watter begin to dim will the second 
radio, with a jjower of 150 watts, be 
called upon to take over the task of 
speaking across the vaster distances, 
perhaps as far out as 50 million miles 
from Earth, the distance of Venus's 
orbit on 8 August. For the sake of per- 
spective, it is well to keep in mind that 
the longest broadcasts from space to 
date were made by Pioneer IV. whose 
messages faded and were lost beyond 
407.000 miles. 

There are still not enough skilled 
science writers in this country to fit the 
pieces of the Pioneer V story together 
as they ought to be put for the clear 
understanding of American newspaper 
readers. But what has been reported is 
altogether pervaded by the saner per- 
spective here emphasized. Nowhere is 
this new point of view more evident than 
in references to the fact that the radio- 
telescope at Jodrell Bank not only 
sent the message releasing Pioneer V 
from its carrier rocket, but will be the 
sole source of contact with the new 
planet in the farther reaches of travel. 
There were no long-winded explanations 
of why America doesn't have such a 
powerful instrument. There was instead 
a tacit acceptance of the notion that the 
exploration of space is too big a job 
for any one people. 



Cr: 



THE NEW SCIENTIST. 17 MARCH I960 661 
I . .. 

t 
I 

I 




In the hvan oj ihc Aslulow n Forest. 



THE FUTURE OF COMMONS 

Commons occupy an area of England and Wales little less than that used for houses and 
gardens. But there is widespread deterioration in these last reserves of uncommitted land 
and urgent need to conserve them as open-air laboratories, grazings and places of recreation 



EASTER holiday-makers who wander 
on the heaths of the English low- 
lands, perhaps hopeful of finding a few 
resident stonechats or early spring 
migrants, may often be dismayed at 
what they see. March. April and May 
form the main season for common fires. 
Every year one hears of odd pairs of 
the rare Dartford warblers — still hold- 
ing their own in Hampshire — or the more 
familiar visiting whinchats banished 
from their territories by fires which in 
many cases are deliberately started, and 
which cost ratepayers in some southern 
counties more than £3,000 a year. 

Undergrazed commons which escape 
the tire.s may grow into impenetrable 
thickets, the refuge of woodpigeons — ■ 
and of the jays and magpies which 
destroy 80 per cent, of the woodpigeons' 
eggs — but of little interest to the 
naturalist. Where grazing or fires keep 
down the scrub, picnickers and local 
builders may treat the common as a 
dump for their litter. 

No wonder there is impatience among 
members of both Houses of Parliament 
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who wish the Government to implement 
the recommendations of the Royal 
Commission on Common Land, which 
reported in July. 1958. .Seven months 
later the Government accepted a motion 
in the House of Commons welcoming 
the Report; but no hint was given on 
whether the Commission's proposals ar; 
to be introduced. Nor is this surprising 
to anyone who is aware of the tangled 
state of the laws relating to commons, 
many of which were ancient long before 
Parliament even existed. "If a Bill Is 
ready by November. 1960." the Com- 
mission's Chairman, Sir Ivor Jennings, 
has said, "the Government will have 
shown unusual expedition." 

There is a real danger that amid the 
spate of discussion about the legal and 
economic problems hindering the wel- 
fare of the last uncommitted areas of 
land in Britain the voice of the scientist 
may go unheeded. The Royal Commis- 
sion listened attentively to the com- 
plaints of commoners who, though not 
the owners of the heath, possess such 
traditional privileges as the right to 
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graze as many cattle, horses or sheep 
• — or sometimes pigs, goats and geese— 
as they maintain on their own land in 
winter; and the Commission urged that 
a Commons Registration Authority, 
over a period of eight years, should 
record their claims to rights over the 
land. The Authority would receive, too, 
claims to title by owners of the soil, 
often the local Lord of the Manor, who 
enjoys the ordinary rights of ownership, 
limited only by the claims of the coni- 
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nioners to part of the natural produce 
of his acres, and by the statutory pro- 
hibitions against inclosure. 

Yet though the Royal Commission 
readily accepted the Nature Conser- 
vancy's plea that common land should 
be preserved as a national reserve, to 
be used for many different purposes, 
their able Report largely ignores the 
scientific principles that should shape 
our treatment of the land. Little has been 
written about the need to maintain the 
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"biological capital" of the 1,500,000 
acres of common land in England and 
Wales, whose neglect and mismanage- 
ment appear in many instances to be 
producing a sharp decline in the fertility 
of the soil. Nor is that all, for ecologists 
who explore these last natural reser- 
voirs of the native flora and fauna can- 
not avoid a sense of concern at the 
dwindling numbers of plant and animal 
species. 

A recent ecological survey of a 
typical Sussex common on Tunbridge 
Wells sand reveals how the decline of 
the farm horse, the coming of heavy 
roaU tratTic beside the unfcnccd heath 
and the increasing abundance of stray 
dogs have been instrumental in pro- 
ducing a dramatic advance of bracken, 
Plcriclimti aqtiUimim, and other plant 
pests; and this trend has been matched 
by a decline in the population of stone- 
chats, whinchats and the typical heath 
butterflies. The juniper. Jiinipvrtis com- 
niiinis. has vanished and so have some 
colonies of butterfly orchids, Pluliiiilhera 
chlonintha. 

Fifty years ago nine commoners 
earned a living from these 380 acres, 
cutting the grass, gorse and bracken; 
today the gorse-cutters are as scarce as 
the declining wintergreen, Pyrola minor 
(which recently seems to have vanished 
from its old haunts in the Ashdown 
Forest). The prime cause of these 
changes in the abundance of wild 
fauna and the vegetation on which they 
depend can be traced to the absence of 
regular cutting and grazing. For this has 
led to the annual custom of burning 
much of the heath, with disastrous con- 
•equenccs for many uncommon bog 
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plants which are easily killed by fice. 

Soon after each big blaze, it has been 
evident that the bracken was spreading 
at the expense of its scorched com- 
petitors. Up to 1954, grazing rabbits 
checked the advance of brambles and 
ling, Calliina vulgaris, as well as young 
seedlings of oak and other species, 
though they usually spared the less 
palatable silver birches. The destruction 
of rabbits by myxomatosis led to the 
growth of more scrub and outbreaks of 
bigger fires; and with too much burning 
and some human erosion shattering the 
stability of the natural heath plant com- 
munity, ideal conditions were created 
for the spread of rosebay willow herb; 
Epilobiiim anguxtifoUiiin, thistles, Cir- 
siiim arveiise, and other weeds in place 
of more attractive species. Much the 
same tale could be told of many of 
these lowland heaths which are of con- 
siderable scientific value and can teach 
us much about the little understood 
problems of land management. 

A rather different situation exists on 
the hill commons of the north and west 
supporting arctic-alpine vegetation. 
There soil erosion and a serious de- 
terioration in the quality of the grasses 
frequently result from overgrazing. 
This, in turn, is the sequel to the 
collapse of the ancient system of land 
management controlled, perhaps, b\ the 
Customary Court of the Manor. 

Our commons today occupy 4.03 per 
cent, of the total land surface (in Wales 
alone the figure is nearer 9 per cent.), 
which is little less than the area used 
for houses and gardens. With well over 
35,000 acres of agricultural land 
claimed for urban development and 
other needs each year, it is hardly sur- 
prising that envious eyes are cast on 
the commons. 

It is important, however, that before 
deciding on the best treatment for each 
common, the land should be classified 
according to its stability and structure, 
its capacity for retaining moisture, the 
fertility of the soil and the amount of 
grazing which the sward can endure 
without deteriorating. If the warning 
voice of the ecologist goes unheard, wc 
may find more of the last surviving 
stretches of chalk grassland disappearing 
under the plough, though this treatment 
can produce a serious risk of soil 
erosion where the ground slopes steeply. 
More of this grassland would have been 
ploughed long ago had it not been held 
"in common". 

Elsewhere hasty conversion of heath- 
land to food production has sometimes 



proved so unprofitable that it has been 
abandoned. Land formerly cultivated 
which adjoins the 150 acres of Midhurst 
Common in West Sussex is now hardly 
distinguishable from the unploughed 
common land. Flooding, dwindling re- 
serves of water and the advance of plant 
and animal pests may be the reward of 
those who seek quick and easy profits 
from heathland while forgetting that the 
soil is often the poorest in the neighbour- 
hood. 

During the last War, however, when 
21,000 acres of common land were 
requisitioned for food production, 
splendid crops were sometimes har- 
vested. The Royal Commission was told 
of a hill in Central Wales which yielded 
23 cwt. of oats to the acre and 1 1 tons 
of potatoes, this on land 1.300 feet high 
which formerly grew only bracken. 
Now that research is teaching us so 
much more about the wise management 
of grassland, none can doubt that many 
stretches of common land could make 
a far bigger contribution to the nation's 
diet. 

I here are many areas, too, which 
might well yield fair crops of timber 



if access by the public could tem- 
porarily be restricted while the trees 
are young. Small plots of woodland at 
high altitudes have been shown to bene- 
fit the grass and the grazing stock by 
providing valuable shelter. While few 
hardwoods grow well on stretches of 
heath such as the 6,400 acres of the 
Ashdown Forest, there is a case for 
planting softwoods, perhaps protected 
by the native silver birches which add 
so much to the beauty of the scene. The 
limestone grasslands of the north are 
normally too useful as grazing areas to 
be exploited by the forester; but the 
barren limestone pavements on such 
commons as Ingleborough Fell, York- 
shire, might well produce good shelter 
belts that would nurse the attractive 
native shrubs and herbs. 

The forester, like the arable farmer, 
often finds himself competing with the 
rambler who values our commons for 
their wildness and loneliness. For not all 
heaths are like Burnham Beeches, where 
400 cars may be parked on a fine Sun- 
day in high summer. With more than 
two-thirds of the South Downs in East 
Sussex under the plough, areas like the 
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Ashdown Forest, where a thousand or 
more commoners claim the right to cut 
the bracken, lop the branches or graze 
their stock on the grass produced from 
Earl De La Warr's soil, may be the 
only ground for miles around who.e the 
visitor can wander through a semi- 
natural landscape. Every part of Britain 
needs its wild places where the call of 
the curlew and the song of the stonechat 
greet the visitor from the city. 

This point must never be forgotten. 
The Forestry Commission recently re- 
vealed a growing awareness of the fact 
when it agreed not to plant any more 
trees on 3(K) square miles of land in 
the middle of the Lake District; and this 
action should be remembered by those 
who will probably protest if the Com- 
mission is granted leave to plant small 
parish forests — perhaps to be handed 
over later to the local authority — on 
certain stretches of common land. 

In recent years far too many commons 
have been spoilt by the failure to recog- 
nize their scientific value as the haunt 
of rare plant and animal communities 
that have disappeared from the rest of 
the neighbourhood. In 1940, for ex- 
ample, the local Agricultural Executive 
Committee arranged with Quy Parish 
Council, Cambridgeshire, to let the 
Poor's Fen for grazing. An enterprising 
farmer persuaded the Trustees, drawn 
from three local councils, to permit the 
ploughing and reseeding of the area; and 
in a matter of days one of the last relics 
of rough-grazed "fen margin" land in 
Cambridgeshire, with rich plant com- 
munities around some abandoned 
coprolite pits, was irreparably damaged. 
After protests, the ground was re- 
seeded, but only remnants of the original 
plant community remain. 

Happier, thanks to the Nature Con- 
servancy, was the fate of Port Meadow, 
Oxford, where the commoners were 
ordered to sacrifice some of their grass' 
for King Charles's Cavalry during the 
Civil War. The plant association results 
from the annual grazing of the com- 
moners' stock through at least nine 
successive centuries; and it would have 
been disastrous if the City Council had 
carried out its decision, in June, 1955, 
to spray 80 acres with the selective weed- 
killer 2,4-D in order to get rid of rag- 
wort and thistles. Fortunately, ecologists 
of the Nature Conservancy and the 
Ministry of Agriculture, Fisheries and 
Food discovered what was about to 
happen and persuaded the authorities to 
cut and burn the weeds. 

Typical of what might occur else- 



where is the fate of Flordon Common, 
Norfolk, a heath which was well known 
for its rare flowers. In recent years a 
farmer was permitted to drain and 
plough part of it; whereupon the Com- 
mons, Open Spaces and Footpaths 
Preservation Society supported a pro- 
posal for the purchase of the manorial 
right by the local rural district council, 
who would lease the cultivated area to 
the farmer, reserve another section of 
the heath as grazing land for the com- 
moners and maintain one corner as a 
small Nature reserve. 

Perhaps a similar approach is needed 
when framing the management plan for 
many other commons. Farmer and 
forester, sportsman and rambler, Terri- 
torial and naturalist — all have a stake 
in the welfare of these last reserves of 
uncomniitted land. The Nature Conser- 
vancy, which would rightly oppose the 
reclaiTjation of the 200 heaths scheduled 



as Sites of Special Scientific Interest, 
has launched three ".shadow" schemes 
covering Hartlebury Common, Worces- 
tershire, and other heaths, in the hope 
of gaining useful experience in the 
management of a common that is shared 
by various users. 

When seeking to reconcile the com- 
peting claims of many conflicting in- 
terests, and after the scientists have 
a.ssessed the biological potentialities of 
each common, we should be wise not to 
forget their value as open-air labora- 
tories where much remains to be di.s- 
covered about the highly complex tech- 
niques of land management. Common 
lands which arc built on disappear for 
ever. Commons that are treasured as 
well-managed grazing land, picnic sites 
and Nature reserves may have much to 
reveal to the citizens of tomorrow. 

K'""""""v phifiographi by the author; birJ\ by 
Lric Hoiking.) 
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THE SHAPE OF GEAR TEETH 

.A new design of tooth geometry for gears, recently developed in Russia, is claimed to carry three 
to four times the load of conventional gears of the same size. There are production difficulties 
to overcome, but the system shows high promise, especially for industrial power transmission 
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THE majority cf machines on which 
modern industry depends use gears 
in one form at attother. Any develop- 
ment which promi;es to reduce the size 

and cost of gearing is thus of consider- 
able imporiance a id worth detailed in- 
vestigation. 

In the past few years there has been 
growing interest, particularly in Russia, 
in a type of gearing which has come 
to be known by the name of its Soviet 
discoverer, M. L. Novikov. The same 
'tystem was originally proposed some 
iweaty years earl er by an American, 
E wndtaaber, in : 923, but it remained 
undeveloped. The Russians devoted a 
big programme tc developing the new 



gearing system, and now claim that it 
can carry three to four times the load 
of a conventional spur gear of the same 
size. 

To understand why this should be 
so. we shall have to examine the limi- 
tations of the simple spur gear, shown 
in Figure 1. The purpose of gearing of 
this sort is to transmit motion from one 
shaft to another which is parallel to the 
first ' Sometimes the purpose of the 
gearing is to change the angular velocity, 
and the driven shaft may move faster or 
slower, according to the gear ratio, than 
the driving shaft. But whatever the ratio 
may be, one essential is that it shall 
remain constant as the driving shaft re- 




FicuitE 1. Tooth engagement between two involute gears. 




F oURt 2. CoiuUiions for gear iccili lo he avijiigaw. 



volves. In other words, if the driving 
shaft is rotating at uniform speed, the 
driven shaft also must rotate at uniform 
speed. 

This relationship is normally brought 
about by the geometry of the inter- 
meshing teeth. The teeth make contact 
with one another along a line stretching 
the width of the wheel, and the load 
is transmitted from wheel to wheel over 
this area. As the gearing turns, the posi- 
tion of the contact line changes, starting 
near the root of the driving tooth and 
the tip of the driven one, and ending 
near the tip of the driving tooth and 
root of the driven one. It can be shown 
b\ simple geometry that if the gearing 
is to transmit a constant ratio, then the 
shape of teeth must be arranged so that 
the common normal to the teeth sur- 
faces at the point of contact always 
passes through the same point (Figure 
2). If this condition is fulfilled, the 
tooth shapes are said to be "conjugate". 

The point through which the normal 
to the tooth surfaces at the contact 
always passes is on the line joining the 
axes of rotation of the two shafts. It is 
called the pitch point. The two circles 
drawn with the axes of tlie two shafts 
as centres are called tlie pitch circles. 
The gears transmit motion from one 
shaft to the other as though they were 
two toothless friction wheds in contact 
at the pitch point and of diameter equal 
to the pilch circles. 

I he load, as we have seen, is trans- 
mitted from tooth to tooth through what 
is virtually a line contact. The maximum 
toad the gears can carry is limited in 
two ways. First, there is a tendency, 
particularly when the load is applied to 
the tip, for the tooth to snap off at 
its root, and the stresses in the tooth 
roots must obviously be kept below this 
value. Secondly, the surface of the metal 
in the region of the line contact will 
be very heavily loaded, and this load 
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THE SHAPE OF 
GEAR TEETH continued 



must be kept below the maximum which 
the metal will withstand. 

In gears made from unhardencd steels, 
surface stress at the region of contact 
is by far the most important. It depends 
on the applied load, the clastic proper- 
ties of the materials used and the curva- 
tures of the two surfaces. The shape of 
the curved tooth surfaces in contact has 
a twofold effect. First, ignoring the 
effect of any oil film which helps to 
spread the load, shape largely ctefioes 
stress distribution. If the difference in 
curvature is very marked, the area of 
effective contact will be smaller: if the 
diflcrence is smaller, the contact area 
will be larger. Secondly, the thickness 
of the film of lubricaiii between the 
teeth depends on the shape of the curved 
region close to the area of contact, and 
this modifies the stress distribution over 
the two surfaces. 

So in order to improve the load- 
carrying capacity of gears, engineers can 
either improve the materials they use 
or attempt to find a tooth geometry 
which is more favourable. The cus- 
tomary toolh shape is the involute. 
Involute gears are conjugate, and the 
tooth shape on the driving and driven 
wheels can be generated with the same 
tool, which is advantageous in simpli- 
fying production. Many engineers have 
attempted to find better tooth shapes, 
but without success. The reason was 
ptHotcd out by Baler and Savari, two 
eigjiteenth-century mathematicians, who 
were able to show that any pair of con- 
jugate teeth had very similar differences 
in curvature near the contact region. 
Changing the shape of the gear teeth 
would thus not be expected to bring 
about any great improvement in their 
load-carrying capacity. 

But this restriction applies only to 
conjugate tooth shapes. The Wildhaber- 
Novikov tooth shapes are not conjugate. 
The profiles of the teeth fit together — 
one being a convex and the other a con- 
cave no— to that theia is almost no 
difference in die curvature between 
them. The two tei^ profiles are circu- 
lar, so that they fit together only at 
one position, when the normal to the 
surfaces passes through the pitch point. 
This condition is shown in Figure 3b. 

Suppose the two gears in Figure 3 
were each driven uniformly at speeds 
of the appropriate ratio. When the 
teeth reach the position shown in Figure 
3b their surfaces will mate and contact 
one another. But a moment before 
(Figure 3a) or after (Figure 3c) this 
position the teeth will not be in contact 




Figure 4. A helical gear. If the teeth 
are of Wildhaber-Novikov design there 
is only a single area of contact on any 
one tooth in the width W. The contact 
areas move across the teeth from side 
to side of the gear as it turns. 



Now think of the pair of gears twisted 

to form a helix. One of the gears is 
shown diagrammatically in Figure 4, and 
the way they fit together can be seen in 
the photograph (Figure 5). The helical 
gears are equivalent to a whole series 
of thin spur gears each displaced 
slightly with respect to its neighbours. In 
a width W of the helical gear (Figure 4), 
the amount by which any tooth is 
twisted is equal to the distance between 
two teedi F. If we think of all the indi- 
vidual tUn spur gear pairs driven at 
uniform speed which make up the width 
W, one of them, and only one, will be 
in the position where the teeth mate 
exactly. In other words, the pair of 
helical Wildhaber-Novikov gears are in 
contact in one region only for eadi 
width W. 

As the gears turn, the contact regions 
move across the teeth. Although the 
gearing is not conjugate in the usual 
sense, notice that all the contact regions 
fulfil the conditions. Because of (he 
width of the gears eadi of the com- 
ponent "spur gears'* b driven at unifonn 
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speed by the others. Only when its 
mating surfaces are in contact does any 
individual component spur gear momen- 
tarily lake part in carrying the load. 

This idea neatly circumvents the 
Euler-.Savari limitation on designing 
tooth profiles to give lower surface 
stresses. The contact area of the load- 
carrying surfaces can be made large by 
suitably designing the teeth, and hence 
the surface stress produced by a given 
load can be made smaller. Under load 
the contact area is an ellipse. 

This system of gearing thus has in 
theory a much greater load-carrying 
capacity, for a given ma.ximum surface 
stress, than conventional gearing. But it 
has certain practical limitations. In in- 
volute gearing the distance between the 
centres of the revolving shaft can vary 
appreciably without disturbing the 
ability of the gears to function properly. 
This is invaluable in practice because 
errors both in the gears and in the gear- 
box are bound to arise during manufac- 
ture. 

The Wildhaber-Novikov system, how- 
ever, achieves its maximum load- 
carrying capacity onh when the profiles 
of the two gears fit together exactly. 
This allows no tolerance whatsoever in 
the distance between shaft centres 
mounted in the gear box. Even if the 
gears could be manufactured and 
assembled perfectly, the bending of the 
loaded gear teeth would prevent the 
perfect conformity of Ihe tooth profiles 
when they come together. 

Both dilFiculties can be overcome b\ 
mismatching the two engaging profiles, 
as shown in Figure 6. The radius of cur- 
vature of the concave tooth is made 
larger than that of the convex. The 
larger the dilfcrcncc between the two. 
the greater the inherent tolerance !o 
errors in the manufacturing process. .As 
Ihe centre distance is changed, the point 
of contact moves up or down the profile, 
but the contact conditions remain much 
Ihe same. 

Because of the mismatch between the 
teeth, the contact is now reduced to a 
point. Hovvcver. when Iransmilling a 
load the elastic properties of the teeth 
spread the point contact into an area. 
The bigger the mismatch, the less 
accuracy is needed in making the gears 
and gear-box. but the smaller the con- 
tact area and the lower the load which 
can be carried for a given maximum sur- 
face stress. 

It can be shown from Hertz's analysis 
of elastic contact that the amount of 
profile mismatch needed to accommo- 
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date Ihe errors which are usual in 
gearing manufacture reduces consider- 
ably the load that can be carried. 
Wildhaber-Novikov gears must be made 
more accurately than the ordinary in- 
volute gearing if ad\antage is to be taken 
of their improved load-carrying capacity. 
I he designer, in choosing the degree of 




Figlike 6. Misnuiuh hctwccn pinion 
and wheel loiitit profdes. This permits 
the depth of tooth engagement to he 
varied slightly, so allowing jor manii- 
factaring tolerances. 



mismatch, must take into account the 
expected errors in the whole manufac- 
turing process from the making of the 
gear-cutting tools to the final assembly 
of the gear-box. 

Foriunately. there at: elfects which 
tend to otVsel the difficulties of making 
the gears sulficiently accurately. If a 
pair of gears is to engage satisfactorily 
thiy must start with some degree of 
profile mismatch. But after running for 
a time the local plastic flow of metal 
in ihc tooth surfaces will reduce the 
dirt'erence in curvature, and thus in- 
crease the load which can be safely 
carried. 

Lubrication, too. helps greatly. Cal- 
culations of the expected oil film thick- 
ness at contact in a gear-box we 
designed showed that it should be more 
than twice that expected in similar in- 
volute gears. There are two reasons for 
this. First, the small difference in cur- 
vature near the contact area favours the 
establishment of a thick oil film. 
Secondly. Ihe rapid movement of the 
■'wedge" formed by the contact area 
across the tooth surface from side to 
side of the gear produces a strong 
"pumping" action. 

The Wildhaber-Novikov gears are 
made by the same processes as are used 
for involute gears, although separate 
tools are required for cutting the con- 
cave and convex tooth profiles. For this 
reason, and because greater accuracy is 
needed, the gears are likely to be rather 
more costly to produce than conven- 
tional kinds of a similar size. Design 
studies suggest that this disadvantage 
may be outweighed by the greater load 
that Ihe Wildhaber-Novikov gears can 
carry. 

Indeed, the system seems to have a 
potentially useful future for highly- 
loaded drives working at medium and 
low speeds. According to Russian 
sources the elliciency is comparable to 
if not better than that of an equivalent 
involute gear-box. .At high speeds, how- 
ever. Ihe high lubricant velocities de- 
veloped along the gear teeth (pumping 
elfect) may well introduce some reduc- 
tion in elliciency. 

The success or failure of the system 
will depend on manufacturing tech- 
niques. If the production difficulties can 
be overcome it may prove a serious com- 
petitor to conventional gearing, especi- 
ally for industrial power transmission. 

The author wishes to thank his 
colleagues in the Rugby and Alder- 
masion Research Laboratories of AEI 
('y their help and encouragement. 
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1' HE rocket towards Venus h an ex- 
cellent instrument, and its launching 
should still further help to persuade the 
Americans that the careful planning of 
a few experiments in space is prefer- 
able to a rapid succession of rockets 
sent somewhere into space. Now that 
the hullaballoo of the first few months 
of space research with satellites has died 
down, it is time to reflect that it will be 
decades at least before the surface of 
this new field of research is even 
scratched. (British astronauts please 
mark well and digest.) 

In this light the merit of the latest 
rocket is that it is an important experi- 
ment in long-distance communications. 
If the higher-powered transmitters work 
well enough for information to be col- 
lected from up to 50 million miles 
away, it is fair to expect that very 
similar techniques will suffice to estab- 
lish communications over the whole 
of the inner solar system — between any 
two points within the orbit of Mars, 
for instance. 

For the radio telescope being built 
at Greenbank, in Virginia, should be 
able to pick up identical signals out to 
a range of at least 120 million miles. 
Clearly it is not unreasonable to expect 
that the next space rocket could be 
equipped with a transmitter with a 
power four times as great as that of the 
present one, even if this meant adding 
more solar batteries or alternatively 
reducing the period of transmission at 
the most distant ranges to a few min- 
utes every day. This would mean that 
the Greenbank telescope would be able 
to pick up these transmissions out to 
a distance of 250 million miles. 

But if the problem of communications 
has been solved, it is clear that a great 
deal remains to be done before rockets 
can be launched with sufficient accuracy 
for them to travel accurately along 
pre-planned orbits of this extent. Yet 
it would be unreasonable to expect that 
there should be any dramatic improve- 
ment in the accuracy with which rockets 
can be guided through their launching 
phase. It follows. I think, that the next 
step forward in rocket technology 
must be the development of techniques 
which can orientate packages of in- 
struments accurately in space, and 
which can then arrange that a rocket 
which is off its course can be given an 
extra burst of power whenever the 
watchers on the ground think this to 
be needed. Only in this way will a land- 
fall on Venus be made in the uext few 
years. 



by GEM IN US 

IT is curious how quickly official 
attitudes are eroded with the passage 
of time. Some time ago — at the time of 
the Daily Mail air race from London 
to Paris— I was taken to task by certain 
people from BEA for having clamoured 
for a more sensible way of running the 
normal air service from London to 
Paris, and in particular for the facility 
to turn up at the airport and buy a 
ticket just as if one were catching a 
bus. It would all be impracticable, I 
was told, and people would spend need- 
less hours waiting for a seat. It is odd. 
therefore, that the chief executive of 
BEA was not overcome with these 
doubts when he announced the other 
day that it was hoped to introduce on 
domestic routes the kind of systern 
I had been asking for, and that later this 
would probably be extended to the 
London and Paris route. 

Then there is the question of tariffs 
of telephone charges. Soon after 
Christmas the Post Office wrote to The 
Sew Scientist to say that the present 
system was soundly based on economics 
and on experience, and that I was 
foolish to be clamouring for a change. 
So I was naturally surprised to hear the 
Postmaster-General say, in an after- 
dinner speech a few days later, that the 
present system of tariffs was not 
"sacrosanct". 

My purpose in raking up this mud is 
not to show that in the end everybody 
is converted to my opinion. Instead, 1 
want to draw attention to the way in 
which apparently expert knowledge 
has been used to argue that reform is 
either impossible or undesirable — a 
practice which I consider to be one of 
the dangers attending the rapid spread 
of technical development throughout 
the national life. In these particular 
issues technical arguments have been 
used to defend positions the abandon- 
ment of which had already been pre- 
pared for at a higher level. 



THE long walk from John o' Groats 
to Land's End has been well worth 
while for those of us who did not take 
part in it. Whether the same can be said 
on behalf of those who actually stayed 
the course is another matter. Some- 
body should ask them when they wake 
up. 

One aspect of the affair demands more 
than passing attcrt'tion, however. From 
the necessarily sketchy interviews con- 



ducted on the way it seems that there 
has been no obvious correlation between 
success in the race and previous 
athletic experience. After the first few 
days it seemed that the task was not 
so much that of using bodily fitness 
to move a little faster, but rather of 
using reserves of psychic morale to 
keep the feet moving at all. 

This, I suppose, is what one would 
expect. However, it does suggest a few 
measures that might sensibly be taken 
by walkers in any future races of this 
kind. The first thing to do would be to 
spend some days living a gay life in 
some tourist city. Then one would wel- 
come the inevitable boredom of the 
walk. Towards the end of the journey 
boredom would become unwelcome. 
Then it would be time for the walker's 
assistants to give him the illusion that 
he was leading a normal life, and not 
walking at all. This is where a portable 
television set would be an excellent 
thing. Such a screen would be mounted 
at the back of a van travelling in front 
of the walker. For much of the day he 
could be regaled with the products of 
the television studios, and could from 
time to time make comparisons between 
the quality of independent television in 
different regions. Further, it needs only 
a little thought to show that the same 
principle could be used as a kind of 
electronic pacemaker. Only the faintest 
hearts would let the little glowing screen 
of warmth and light get out of sight. 



WITH the resurgence of interest in 
oceanography it is becoming more 
and more apparent that facilities are 
needed for the systematic collection of 
more data about the oceans. In the 
long run this can be done only by means 
of more research ships, but in the 
meantime it seems to me that a great 
deal might be done by persuading com- 
mercial vessels to carry a few simple 
measuring instruments — continuously 
recording thermometers and hydro- 
meters would be valuable, while the 
bigger ships might be encouraged to 
greater ambition. The fact that a similar 
scheme is already used by the Meteoro- 
logical Office in the collection of simple 
atmospheric data from ocean-going 
vessels is a sign that this sort of thing 
can be done without too much inter- 
ruption of the normal work of a ship. 
In fact, on modern ships some diversion 
of this kind for the crew is often wel- 
comed. 
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come, come 
Cajrruthers, 
what would the 
jury think? 




What indeed! Thd Zodiac Automatic may be his most cherished possession 
but those are haidly the words to influence a jury. Konly he testifies 
on plain, simple : acts, the case is won. Think of the Zodiac Automatic: 
all the comfort-making details anyone could wish for . . . good looks — 
Inside and out ... a cruising speed of over 70 ... a sports-type 
performance and a formal air for business-like occasions. 
And actually it drives itself —almost! 
See what I mean Carruthers? Case rests! 
If you think we'\ e over-simplified the facts, go and see your 
Ford Dealer and judge the Zodiac Automatic for 3'ourself ! 
£790 plus £330.5.10 P.T. =£1,120.5. 10 



AUTOMATIC 




AND UNIQUE WORLD-WIDE FORD SERVICE, TOOl 



jrOBJ) MOTOE COMPANY UMITED • DAGENHAM- BRITAIN'S BIGGEST EXPORTERS OF CARS, TRUCKS AND TRACTOBS 
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Electrical Aids in Induury 



Dielectric Heating -2 



The ability of dielectric heating to generate 
heat through the mass of a suitable material 
provides the following considerable ad- 
vantages over other heating methods. 

1 A body of uniform section and composition 
is heated uniformly throughout. Hence there is 
no waiting for heat to be conducted to the 
centre of the body, and this is of particular 
advantage when the body is thick, and, as is 
often the case with dielectric materials, has 
poor heat-conducting properties. 

2 The rate of healing can be faster than by 
external heating methixts. 

3 Since there is no external heat source, over- 
heating or burning of the surface of a hcat- 
scnsitivc material is avoided. 

4 Heat input and healing t-me can be 
positively controlled. 

5 High thermal efficiency is achieved. 

6 Production can start immediately after 
switching on, and no current is used, nor heat 
lost, during periods of shut-down. 

7 Vastly increased productivity is obtainable 
with less labour (usually unskilled), and fewer 
machines and less floor space are required. 

8 Dielectric heating provides flexibility of 
layout and can be inserted directly in the 
production line. 

Preheating Thermosetting Plastics 

Dielectric heating is ideal 
for preheating pellets used 
for thermosetting plastic 
mouldings, whicharepoor , 
heat conductors. It pro- 
motes faster curing, re- 
duces moulding time and can increase 
production lo to 15 times. Tool wear and 



Data Shegt 



No. 11 



damage to metal inserts are reduced, and 
thicker sections can be moulded. 

DIELECTRIC HEATING 
TYPICAL APPLICATION DATA 



Typical 
application 


Frequency 


Radio 
frequency 
power 


Thcrniopla»tic 
welding. 


20-100 
Mc.p.s. 


lip to 
1 kW 


Plastic preheating, 
wood ulueine. 


IU-40 

Mc.p.s. 


2-30 kW 


Plywood manuracltue. 


2-10 

Mc.p.s. 


Above 
30 kW 



Note: I Mc.p.s. ■ 
per second. 



1,000,000 cyclei 




Welding of Thermoplastic Materials 

An important and extensive application of 
dielectric heating is the welding of 
thermoplastic sheets in the fabrication of 
such commonly used articles as raincoats, 
hoods, handbags, pouches and packaging 
materials. Dielectric heating is the only 
method which can usefully be employed, 
since the heating electrodes, and hence the 
outside sheet surfaces, remain cool while 
the inside surfaces forming the joint are 
fused, and a perfect weld results. 

Two or more thermoplastic sheets are 
welded under pressure from electrodes 
suitably shaped to the area of weld re- 
quired, the current being switched on at 
the same time as pres- 
sure is applied, and off ^ — 
when the weld is com- ■ I, 
pleted and the pressure , 
released. Stitching is 
thus eliminated and a far 
stronger joint achieved. 




In some cases, a suitably profiled 
electrode can be fitted with a knife edge to 
cut the sheets immediately outside the 
weld line, welding and pattern-cutting 
being thereby carried out in the one 
operation. Dielectric welding can be 
applied also to very large thermoplastic 
products such as linings for swimmtt]^ 
pools, and cinema screens. 

Drying 

Drying of materials by dielectric heating 
has the great advantage that the material 
tends to dry out from the centre, the 
reverse of what happens when external 
heating methods are employed, and the 
risk of overdrying and overheating of the 
surface is eliminated. While the removal of 
large amounts of water from inexpensive 
commodities may sometimes be un- 
economical, dielectric heating in the pro- 
duction line often leads to a higher overall 
production etiiciency. It is valuable for 
removing final moisture traces and be- 
comes increasingly economical as the value 
of heat-sensitivity of the commodity 
increases. 



For further information gel in touch 
with your Electricity Board or write 
direct to the Elcctr.cal Development 
A.ssociation, 2 Savoy Hill, London 
W.C.2. Telephone : TE.Mple Bar 9434. 

Excellent reference books on electri- 
city and productivity (8/6 each, or 9,'- 
post free) are available — "Induction 
and Dielectric Heating " is an example. 

E.D.A. also have available on free 
loan in the United Kingdom a series of 
films on the industrial uses of electricity. 
Ask for a catalogue. 

4774.i 
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OVER THE YEARS 

has chosen 




CLOSED FEED SYSTEMS AND AUXILIARIES 



it 



CANBERRA" is extensively 




G. & J. WEIR, LTD., Cathcart, Glasgow, S4 

WORLD LEADERS IN THE MANUFACTURE OF POWER PLANT AUXILLUUES FOR LAND AND MARlNb SERVICE 



equipped 

Weir equipment aboard the 
"Canberra" includes a Main 
De-acraling Closed Feed Sys- 
tem and Turbofecders, Main 
and .Make-up Sea Water Dis- 
tillation Plant (supplying over 
750 tons of fresh water per 
day). Harbour Service De- 
aeiating Plant and many pumps 
and other small auxiliaries. 

The two Main Condensers, 
each .15.(XX) sq. ft. tube area, are 
built to the Weir "Regenera- 
tive" desi|;n. 
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DISCOVERIES 



Inverse bubbles 

IF a drop of a suitable solution of soap 
or detergent falls on to a surface of 
the same solution it can carry a 
spherical shell of air down with it be- 
.neath the surface. M. H. I. Baird, of 
Cambridge (Transactions of the Faraday 
Society, Vol. 56, p. 213), has studied the 
Structure and stability of such "invers; 
bubbles". 

The bubbles can be up to 2 cm. in 
diameter their average thickness is 5 
microns (a two-thousandth of a centi- 
metre), but is much less than this at the 
bottom and correspondingly greater at 
the top; and depending on size and other 
factors the lifetime of the bubbles can 
be up to 15 minutes. The shape of a 
bubble is determined by a balance be- 
tween the weight of the inner liquid 
sphere which falls under gravity and 
the support given it by the upward flow 
of the displaced air. The thickness of 
the air at the bottom of the bubble de- 
creases slowly with time, and when ii 
falls to a value not less than about 
0.3 microns there is coalescence between 
the inner and outer liquids. 

The coalescence often occurs before 
the air film has become so thin, and 
probably takes place when distortions of 
the liquid surfaces, caused by mechani- 
cal or thermal shocks, allow the liquid 
to bridge the air gap. 

Seaweed against coronaries 

IT has been known for some time that 
the level of cholesterol and lipoprotein 
in the blood is raised in patients suffer- 
ing from coronary thrombosis. Ways are 
being devised to lower blood cholesterol 
and lipids by purely chemical methods 
without recourse to dieting. 

Heparin lowers both blood lipids and 
cholesterol, particularly if they are 
already high, but its cost is so prohibitive 
that it cannot be used continuously. 
Moreover it increases the clotting time 
of blood and increases the tendency to 
bleed. A number of synthetic substances 
related to heparin have been examined 
by P. Constantinides, of Vancouver, to 
see if they exert a specific ctTcct on blood 
cholesterol and lipids (British Medical 
Journal. \ ol. 1. I960, p. 535). 

In tests on rats and rabbits the sul- 
phatcd derivatives of certain seaweed 
compounds seemed to give the most 
promising lead. When a purified pre- 
paration ( "paritor") of sulphated poly- 
mannuronides, obtained from seaweed, 
was given to patients with raised blood 
lipids and cholesterol, many of whom 
had recovered from an attack of 



coronary thrombosis, the values re- 
turned to normal in one to three days 
without any effect on the blood-clotting 
mccha nism. Paritol was. in fact, more 
clfective than heparin at a fraction of 
the cost. 

Blood-sugar curiosity 

MOST animal tissues contain glucose 
as their main source of energy; 
nevertheless in most species, including 
humans, the foetal blood has fructose 
(another sugar) instead. D. G. Walker 
at the London Hospital (Biochemical 
Journal. Vol. 74. p. 287) has shown 
where the fructose is formed. Pregnant 
goats and sheep were used as experi- 
mental animals. 

The results indicate that ihe fructose 
is formed from the glucose of foetal 
blood, in the placenta. Once the fructose 
is formed, it cannot pass into the 
mother's blood as the placenta acts as an 
inpermeable barrier, in both directions. 

Other sugars tested (man nose, galac- 
tose, xylose and sorbose) passed, like glu- 
cose, rapidly across the placenta in both 
directions. Thus fructose holds a unique 
position. 

This way up 

THE orientation of a seed in the soil can 
ailed its development. Il was shown 
30 years ago that oat seeds in wet sand 
will absorb water only if their points lie 
downwards. Similar experiments with 
conifer seeds have been carried out by 
W. Zentsch, of Tharandt. 

They show convincingly that germina- 
tion is definitely promoted if the point 
of the seed lies upwards and the thicker 
part rests in the sand. .Striking results 
were obtained with spruces (Picea 
ahies) where 79 per cent, of Ihe seeds in 
right position germinated while none at 
all germinated when stuck into the sand 
the other way round. For larches 
(Larix decidua) the figures were 42 and 
18 per cent, respectively; for pines the 
difference was smaller but the "right" 
position was still clearly favoured. 
(Naliirwissenschaftcn, 3/ 1960, p. 70.) 

Soviet base to be moved 

THE Soviet Union has now announced 
its plans for its sixth .Antarctic Expe- 
dition, that is for the 1960-61 season. It 
contains no mention whatever of the 
projected 4,000-mile trek across the in- 
terior that was to link the Geographic, 
Geomagnetic and Inaccessibility Poles 
by seismic traverse and of which this 
season's visit by a Russian tractor train 



to the South Pole appeared the curtain 
raiser. 

TTiere are, however, plans for setting 
up temporary stations in the interior of 
Eastern Antarctica as bases for scientific 
exploration. Lazarev, the Atlantic coastal 
station established in 1959, is to be built 
up into a major and permanent base 
comparable with the Russian base of 
Mirny in the Pacific sector. The situation 
of Lazarev is to be transferred sixty to 
ninety miles inland from the coast to the 
foot of the Voldat mountain range. 

Revised time-scale 

'T'HE geological time-scale of Holmes, 
based on the rate of decay of uranium 
to lead, has been used for many years. 
In 1959, however, K. 1. Mayne proposed 
to lengthen the scale considerably. New 
data on the ages of Palaeozoic rocks have 
been obtained which support the sug- 
gestion that the Holmes scale should be 
extended, though they do not bear out 
the drastic revision proposed by Mayne. 
The dates were obtained by two teams 
working independently and using differ- 
ent methods: one at Lamont, Columbia 
University, headed by J. L. Kulp; the 
other at Oxford under A. Mills and at 
Harwell under R. K. Webster (Nature, 
\'ol. 185, p. 495). 

.\t Lamont, isotope dilution techniques 
were used to determine the rate of decay 
of radioactive potassium to argon; the 
Oxford and Harwell measurements were 
based on the rate of decay of radio- 
active rubidium to strontium. When the 
results obtained by the two methods 
agree, as they did very closely m this 
case, the age of the sample is almost cer- 
tainly a true one. 

The samples were micas from two sets 
of granite intrusions from the British 
Isles. One set, associated with the Cale- 
donian earth movements of Silurian- 
Devonian times, consists of granites from 
Shap (Yorkshire), Creetown (Kirkcud- 
bright) and Leinster (Ireland). The other 
comprises granites from Dartmoor and 
Land's End, connected with the Hercy- 
nian movements of Carboniferous-Per- 
mian times. The average ages, in millions 
of years, are as follows : 

Caledonian (Holmes 313) 

Kidp et al. Mavne 
Shap .. 391 ±7 475-510 

Creetown .. 386 ±8 470 
Leinster .. 386±6 — 

Hercynian (Holmes 203) 

Kulp et al. Mayne 
Dartmoor .. 271 ±5 305 
Land's End.. 250±15 340 
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Grafts and antibedies 



TRANSPLANTING tissues and or- 
gans from one person to another to 
make good the effects of injury or 
disease has long been a pipe dream of 
surgeons. It is not want of surgical 
technique, but what is known as the 
homogralt icaction that is the stumbling 
block. A homogralt is a graft from a 
donor to a recipient of the same species. 
Such grafts do not "take" permanently, 
because the host forms antibodies to the 
cells of the graft and destroys it. 

One of the aims of modern surgery is 
to overcome the homograft reaction. 
This can be done to a limited extent 
by very heavy X-irradiation. but as this 
causes destruction of the blood cells a 
search has been made for drugs that 
might break through the homograft 
barrier. A promising lead has been 
found in 6-mercaptopurine, a com- 
pound used in the treatment of leukemia. 
R. Calne, of London, has used this drug 
to modify the kidney homograft reaction 
in dogs (LaiK ct. Vol. I. 1960. p. 417). 

He found that if a dog with only one 
kidney were first primed with 6-mer- 
captopurine it accepted a kidney graft 
from another dog. Although dogs so 
treated subsequently died from pneu- 
monia careful examination of the 
grafted kidney showed no signs of the 
homograft reaction. Dr. Calne thinks 
that the use of 6-mercaptopurine might 
offer an approach to transplanting 
human kidneys, particularly in patients 
with severe kidney damage in whom the 
homograft reaction is alrauly depressed. 

Surviving marrow 

A LTHOL'CiH the normal result of a 
graft of tissue from one human to 
another is rejection within three weeks, 
the situation is rather dillcrcnt after 
damage to the antibody-producing 
system by radiation. In this case the 
graft produces antibodies against the 
host which leads to severe illness or 
death in about six weeks. Dr. J. O. W. 
Beilby and others, of London, have now 
reported a case in which a graft of bone- 
marrow survived for nine months, in the 
meantime producing cells with the 
blood-group of the donor which diflered 
from those of the host. 

A patient v\ith Hodgkin"s disease had 
been treated with X-rays and anti-cancer 
drugs which eventually stopped her 
bone-marrow from functioning, lead- 
ing to a severe drop in her red and white 
blood cells. EventualK she was given an 
injection of bone-marrow cells taken 
from her sister who had a similar but 
not identical blood group. Within hours 
the patient felt better and within four 
months her blood count was within 



normal limits. This was maintained for 

nine months. 

As the cells of the patient's sister con- 
tained antigens which the patient lacked, 
it was possible to follow the proportion 
of donor cells in the patient's blood. After 
seven months 24 per cent, were from the 
donated marrow and after ten months 
there were 40 per cent, donated cells. 
This indicates that the donated marrow 
was thriving and producing red cells 
along with the surviving bone-marrow 
of the patient. This situation is known 
as a blood-group chimera and has been 
found in non-identical twins. Skin-grafts 
between donor and patient did not take. 
I he authors conclude that success may 
have been due to the fact that,the donor 
possessed all the blood-group antigens 
found in the patient 

The site of antibodies 

RIBONUCLEOPROTEINS (RNP), 
complexes of nucleic acids and pro- 
teins, are known to be involved in the 
synthesis of proteins in living cells. Nu- 
cleic acids are also thought to play a role 
in the production of antibodies. Indeed, 
on elegant preliminary proof that the pro- 
duction of antibodies is associated with 
the RNP of the antibody-forming organs 
— the lymph nodes and the spleen — has 
been described in Nature. Vol. 185. 
p. 317, by M. Feldman and others, of 
Rehovoth. 

Using chemical methods RNP was 
isolated from lymph nodes and spleens 
of normal and immunized rabbits. The 
latter were immunized either with sheep 
red cells or with horse serum globulin. 
The isolated RNP was tested for the 
presence of antibodies by means of a 
red cell agglutination test. 

Neither the RNP from immunized 
animals nor that from normal rabbits 
agglutuuited the antigenic or antigen- 
coated red cells. When, however, the 
ribonticleic acid moiety of the RNP was 
destroyed by a specific en/yme (ribonu- 
clease) and only the soluble protein part 
of the degraded RNP was tested, an 
agglutination was observed between the 
sheep red cells and the protein derived 
from the immune RNP. No such reac- 
tion occurred with the protein derived 
from RNP from lymph nodes of normal 
rabbits. 

These experiments indicate that the 
protein moiety of RNP removed from 
immunized animals contains the anti- 
body: this antibody is not detectable as 
long as it is bound to its ribonucleic 
acid, but it may be released upon the 
destruction of the nucleic acid and par- 
ticipate in an immune reaction with its 
specific antigen. 



Remains w tiie 
Pacilic floor 




■p\URING the 1957-58 expedition of 
-■--'the Soviet research .ship Vityaz in 
the Western part of the Pacific many 
aamples were collected from the bottom 
of the ocean by dredge and trawl. 

The analysis of 42 dredge samples 
(depths 310-6,135 metres) and 16 trawl 
samples (2,870-10.710 metres) showed 
cephalopod remains, in the top layer of 
the sea-bed, distributed as indicated on 
the map above as finds per square metre. 

No definite relation between the abun- 
dance of the remains and depth could be 
determined. Most of them were in a 
good state of preservation, some were 
decotnposing. but none showed the iron- 
manganese deposits found on pebbles 
and shark s teeth. Iherefore the finds 
are assumed to indicate the profusion or 
otherwise of the cephalopods in the 
indicated regions, although currents may 
have played some part in their accumula- 
tion. The profusion near the New 
Guinea coast may be connected with 
migrations for breeding purposes. 

Sharks" teeth were another usual com- 
ponent of the bottom precipitate; some 
of them were white and obviously 
recent, but many were covered with 
deposit, somelimes up to 5-6 mm. thick. 
The greatest number, 20-680 to the 
square metre, were found north-east oi 
the Marshall Islands. 
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BOOKS 



Jet propulsion engines 

by T. R. F. NONWEILER 



Jp.T Propltsion Engimes. High Speed 
Aerodynamics and Jet Propulsion. 
Vol. XII. Edited by O. E. Lancaster. 
(Princeton University Press: Oxford 
University Press, 799 pp., 140s.) 

How can a reviewer have the temerity 
to sit in judgment of ;i book like this? 
When eighteen experts, all good men and 
true, unite to produce eight hundred 
pages of text; when their effusion must 
be viewed within the context of eleven 
other volumes of comparable bulk; 
what can be said in criticism that is not 
mere carping? Princeton's Aeronautics 
publication programn e was formally 
established ten years ago, and this 
volume, though numerically designated 
the last of the series, comes along after 
just half of the planned volumes have 
been published. These have already 
established a reputatic^n for the series, 
to which it may be said without dis- 
respect that the presen. volume can add 
but little. 

That it might detract from that re- 
putation could have jeen a very real 
peril, for it discusses the problems that 
arise from bringing toi;ether the various 
components to form a complete engine, 
and this of all the subjects essayed in 
the series must be the most dilTicult to 
present tidily and logically. A discussion 
of compressors and tu; bines, or of com- 
bustion processes, of intakes and 
nozzles, or of propellors. can each by 
itself be developed in a straightforward 
fashion, so that the reader might 
imagine he completely understands the 
working of (say) a tirbo-prop engine; 
but to seek the reason why, when com- 
bined, they behave as they do, is to in- 
vite disillusionment. To overcome these 
difficulties, only to fall foul of the 
intricacies of installation and operation 
of engines, is to learn the true distinc- 
tion between applied science and prac- 
tical engineering. 

In conimunicaling such engineering 
"know-how" this book does well enough 
in its own way; thojgh. to echo the 
words of R. I.. Stevenson, it is a mighty 
bloodless substitute f.ir life. That the 
authors have any sort of success at all 
is an accomplishment, for they are in- 
hibited on the one hand from building 
up the fundamentals cf propulsion, and, 
on the other, from following up the 
more advanced aspects of component 
design, by virtue of the treatment of 



these matters in other volumes in the 
series (some still awaited). 

The lengthiest of the various sections 
concern the gas-turbine (for obvious 
reasons), the ramjet (conceptually the 
simplest and the most rewarding to 
discuss), and. rather strangely, the 
solid propellant rocket. But all types of 
jet engine come within its purview, and 
the least familiar — like the ramrocket. a 
rocket engine within an air duct- fare 
best, perhaps because their most trouble- 
some idiosyncrasies ha\e yet to be re- 
vealed. The short section on the applica- 
tions of nuclear energy is particularly 
notable, and contains a lot more of 
substance than one is accustomed to find 
in articles under the same heading — at 
least in aeronautical books. 

Bui what a loi of jet engines there are 



Thi; Rites oe Pass.\gk. By .^rnold van 
Gennep. Trans, by M. B. Vi/adom and 
G. L. Call'ee. (Routledge and Kegan 
Paul. 198 pp.. 23s.) 
"E.kcept in the few countries where a 
passport is still in use, a person in these 
days may pass freely from one civilized 
region to another"' (p. 15). Such a sen- 
tence gives one sudden pause. When a 
book, in addition lo containing this gem, 
rests on sources published prior to 1908. 
i; is legitimate to ask "Why translate, and 
republish it. iiow T' The answer is neither 
comforting nor complimentary to the 
study of comparative religion. Despite 
the way in vshich much of the material 
is dated, the argument and point of view 
are as significant as they were when first 
published fifty-two years ago. 

Half a century has seen relatively little 
progress in the objective study of re- 
ligion. If anything, it may be more diffi- 
cult at ihc present time for the scholar 
to free himself of his own religious con- 
victions than it was in the closing years 
of the last century. Also, rationalism and 
humanism, although both may be es- 
poused in the name of tolerance, have 
created a climate of opinion which is 
nol conducive to the understanding of 
religious phenomena. Insistence on the 
very techniques of the physical sciences 
may inhibit recognition of regularities in 
certain other realms of existence. 



that nobody knows about. One of the 
contributors constructs a "morpholo- 
gical box" wherein are contained no 
fewer than 25,344 types of engine, each 
recognizably different, and the great 
majority of them still awaiting a Frank 
Whiltle for protagonist; and this classi- 
fication, he admits, is over-simplified. 

In such light, the proportions of the 
book may seem to shrink. But literally 
and figuratively it is still too heavy. It 
has the sequence of a textbook, yet (with 
its companion volumes) the scope of arj 
encyclopaedia. One may taste its un- 
doubted virtues, yet be discouraged 
from sinking one's teeth. One is re- 
minded of Dr. Johnson's remark: 
"Books that you may carry to the fire, 
and hold readily in your hand, are the 
most useful after all." 



The riles de passage (the phrase is 
more usual without translation), in which 
van Gennep recognized regularly recur- 
ring ritual features, mark the transition 
from one stage of life to the other, and 
occur among all peoples. Emphasis on 
such occasions as birth and death have 
often led present-day anthropologists to 
speak of these as life-crisis situations. 
Van Gennep avoids such drama, but in- 
sists that persons move through the 
stages of life much as they would pass 
through doors from one room lo an- 
other. Riles mark many of the thresholds 
so that they and their companions be- 
come aware of the transitions. He im- 
plies that such ritual reorientation is 
necessary to the well-being of the indi- 
vidual and to the smooth functioning of 
the group. 

Appearance of the book at this time 
is due to Professor Solon Kimball, who 
suggests in an Introduction that the 
approach is relevant to current problems 
in modern society. This suggestion might 
profitably be expanded. Is it true, for in- 
stance, that cultures with initiation rites, 
however barbaric they may seem at first 
glance, cushion the transition from child- 
hood into adolescence so that they are 
without our problems of juvenile delin- 
quency? 

Marian W. Smith 



Thresholds of Hfe 



674 

^LlllillllillllllllUIIIIIIUIIIIIIIIIIIIIIIUIIIilllUlilllllUlUUUIIIIIIIi^ 



HERRI AN-WEBSTER*S 

most f amoMS SeHmurf 

Webster's 

New Internetionel 

Dictionary 

One of the world's great dictiotiaries — 
for all general purposes the finest in the 
English language, with the largest vo- 
cabulary — 600,000 entries. The definitions 
are extraordinarily full, making the work 
as richly informative as a muiti-volume 
.■ncyclopieclia, l^ihhly tlustraled. ?,;52 
,'>..: v.r. li ','^r\jtil,!,-u! Diitianary. World 
ij-nt'll-rr. \-uii lilyniotogieStelc.^eU, In X or 
2 ; o/V(V>rj , (id i6j. 



Andrade's 

AN APPROACH TO 

MODERN PHYSICS 

^New revised edition) 

NEW SOF.NTIST: 'It is a book which 
can Ix: icnd with pleasure atid profit not 
only by any layttian and any scientist but 
also by professional phjmbasts . . . there 
is hardly any important development of 
modem physics (pure or applied) which 
has not been woven into the fabric of 
this book.' J//m. 264 pp. ijj. (>d. 




BOOKS continued 



Shrubs, trees, ferns 
and mosses 

Garden Shrubs and TkEES. By S. O. 

Harrison. 

Bkh ish Ferns and Mossbs. By P. O. 

Taylor. 

(Eyre & Spottiswoode, 318 pp., 226 pp., 

25s. each.) 

The publication of these two volumes 
extends the coverage of the K.ew Series 
considerably. S. G. Harrison's Garden 
Shrubs and Trees, although complete in 
itself, is to a high degree complementary 
to R. D. Meikle's British Trees and 
Shrubs, number two in the series. Al- 
though presenting only a selection, made 
on the basis of availability and horticul- 
tural merit, it deals with many more 
plants than the earlier volume; about 800 
including varieties. Of necessity, indi- 
vidual accounts are shorter and a higher 
proportion of the plants described are 
without illustrations. But the author does 
a great deal with the space at .his dis- 
posaL We are provided with the means 
<tf identification, Inter^ng httlorical 
infonnatfaHi,'aiNl aufficirat notes on culti- 
vation to prevent the wont Uundera. 
This is a book mainly for the amateur 
gaidetwr who wants to be better in- 
formed on this part of his subject; it is 
a book to browse through and to use for 
reference. 

Peter Taylor's British Ferns and 
Mosses combines a comprehensive ac- 
count of British vascular cryptogams 
with an introductory account of British 
mosses. The descriptions of the ferns, 
ctubmosses, horsetails, etc., are exseltent 
and are supported by information on 
both ecfriogical and geographical distri- 
bution. All species described are clearly 
illustrated, either fai colour or Uack and 
white. This part at the book forms a 
valuable addition to the literature which 
will be anireciated by both botany 
studoit and amateur naturalist alike. 
The forty-page section on mosses is less 
satisfactory. 

Only some fifty-two of the six hundred 
British species are described and illustra- 
ted; and this without reference to micro- 
scopic characters. The bryologist can cer- 
tainly recognize and name many of his 
plants without the aid of a microscope, 
but he can only do thn because, either 
he has been taught to do so by <»ie more 
experienced than himself or he has 
spent many hours with hn microscope 
and genuine moss flora. One is forced to 
wonder how many ot Mr. Taylor's 
readers will thank him for encouraging 
them ". . . to learn more about these 
smaller, less conspicuous, but equally 
fascinatin| plants", and how many will 
simply object to paying for a part of the 
book whidi they could well do without 
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In order that the descriptions given in 
these books should be both accurate and 
reasonably brief a considerable number 
of technical terms are used. To help 
the novice these terms are explained 
in short introductory sections, and brief 
definitions are given in glossaries. 
Although the introductory sections do 
contain much of value they appear to 
have been written as much to puzzle as 
to enlighten, and they will surely confirm 
the reader's worst fears about botany and 
the mentality of botanists. Many of the 
terms introduced are quite unnecessary, 
some of them appearing again only in 
the glossaries. Some of the ideas ex- 
pressed are surprisingly naive for such 
authoritative works and a few are defi- 
nitely archaic. But these books deserve 
extended lives and some of these minor 
points may receive attention before 
future editions appear. 

R. E. Parkeb. 



A history of science 

Thi Road to Modern Science. By H. A. 
Reason. (G. Bell &^ns Ltd., 344 pp., 

20s.) 

This is a third edition of a very popular' 
book that first appeared nearly twenty- 
five years ago. It has been thoroughly 
revised, however, and brought up to 
date. If one ignores some historically 
doubtful statements in the earlier pages 
the rest of this book is decidedly good. 

It is evident from the style that it has 
been written for the adolescent reader. 
Perhaps it is a pity, though, that the 
author should have worked into the text, 
parenthetically as it were, the meanings 
of half-technical words that might just 
as easily have been left out altogether. 
There is a wide difference between the 
kind of simplicity that would recommend 
a history of science to any reader, and 
otiose explanations that belong more 
properly to the dictionary. Mr. Reason 
has treated his subject as a series of 
sketches of how the main topics of 
science have developed. 

Preferring to deal with one thing at a 

time, he traces the main themes of 
physics, astronomy, chemistry, Uology, 
etc., from earlier periods to our own d&y, 
and it cannot be denied that this piece- 
meal approadi is most successful here. 
I'hc best chapters of the book are prob- 
ably those on chemistry and biology, 
where the researches and reasonings that 
led to the overthrow of the phlogiston 
theory in one science, and to the estab- 
lishment of the irieory of evolution in 
another, have been written Up as a most 
intriguing account. , 

Edward Best. 
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BOOKS continued 



Theory of interference 
and diffraction 

Principles oi Oimk s. B\ m. Horn .tnd 
E. Wolf. (Pergamon Press, 803 pp., 
120s.) 

Tm everyday pressure on modern phy- 
sicists, even tnatt than the rapid advance 
of their subject, inhibits the writing of 
textbooks equal in distinction to the 
classics of the nineteenth century. We 
can no longer hope for books such ^s 
the Trcdiisc on I'.lcclricily and ,V/o,i»- 
lu'ti.siii. by Clerk Maxwell, .ind the 
Treatise on Wniiial Phil(>si>pli\ . by 
Thomson mid I .tit : had ihev liv;d 
today. Maxwell and Kelvin would have 
been overwhelmed with duties that 
denied them the leisure to write their 
celebrated books. 

Another such book was Drude'i 
Theory of Optica- Written shortly before 
the formulation of relativity and quan- 
tum theory, it was a vintage le\l: and 
despite all the books on optics in the 
intervening sixty years, there are still 
some useful things to be found more 
easih in Orudc than in most of the 
more recent treatments. 

The news, some years ago. that Pro- 
fessor Born was preparing a new book 
on the Priiwif>le\ oj Opi 'u s. in collabora- 
tion with Or. V\\)lt'. aroused some of us 
to the hope thai, with the deep physical 
insight of the authors, a book would it 
last appear that would do lor modern 
optics what Drude's book did tor the 
optics of the nineteenth century. The 
time required for preparation, the si/e 
of the volume, and its price, all conlirmed 
us in this hope: but now ihai ihe book 
has appeared, it is clear thai it is not 
coniprehensi\ e in the way thai IJrude 
was. In fact, it has a sub-title, 'ihe 
electromagnetic theory of propagation, 
interference and dilTraction of light", 
and this is a much fairer statement oi 
what the book sets out to do. Even so, 
it is surprising to find no treatment at 
«J1 of radiation pressure or of the angular 
momentum of light: these phenomena, 
which link optics with mechanics, oupiht 
surely to find a place in any book claim- 
-ing to deal with principles. Moreover, 
there is only one trivial reference to a 
black body in the entire 800 pages of 
the book, and there is no hint of those 
linlcs between optics and thermody- 
namics which lead to such interesting 
results as the radiation from a black 
body being proportional to the square 
of the refractive index of the medium 
into which it is radiating. The uncer- 
tainty principle, which has some of its 
neatest examples in optics, is hardly 
mentioned. I here is only one entry 
under "photons" in the index, and this 
is given to a page on which the indexed 
word does not appear. 



To continue a list of negative criti- 
cisms would be ungrateful to the 
authors: my purpose in giving the fore- 
going examples has been to make it 
clear to readers of this ixnics that the 
title of the book is misleading. Dis- 
appointmeiii is all the sh;irper because 
we know how admirably Professor Born 
could have dealt with the wider prin- 
ciples of optics had he so chosen. I 
should have warmly exchanged the 
chapter on the dilfraction of light oy 
ultrasonic waves, which is hardly .i 
principle of optics, for even :i sunim.iry 
i)f Professor Horn's comments on the 
-.nbjects mentioned in the precetling 
pLiragraph. 

On the positive sitlc. the b,)ok gises 
the most comprehensive ticalinent. in 
English at least, which has >el appeared 
on the theory of interference and 
diffraction, including a rigorous theory 
of diffraction at a straight edge 
(although, curiously, it does 'not men- 
tion the phenomenon of polarization of 
light by slits). Both the geometrical and 
diffraction theories of aberrations are 
treated thoroughly, and there is a par- 
ticularly good discussion of the phe- 
nomenon of phase change around a 
focus. Otherwise, there is some uneven- 



f ()Nsi.yi!i.\rrs oi DisiiKHWft. The 
Pest Situation I xamincd. By Alan 
Mozley. (H. K.. Lewis & Co., 61 pp., 
9s.) 

The object of this little book is to stress 
that the principal reasons for outbreaks 
of any pest organisms are disturbances 
of stable natural ecological systems and 
the creation of new habitats by irri^tion, 
ploughing, grazing, etc. As stated in con- 
clusion: "Healthy points of view are: 
Do not devote a disproportionate 
amount ol time to killing a pest organ- 
ism. Limit its scope and range. Think of 
tomorrow's crop of pests." The author 
admits that this approach is not a new 
one, but it certainly needs to be popu- 
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ll)r. W. Junk. 65 Duleli Guilders.) 
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(Sentinel Books: Mark Pakrson & Co., 
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LlECTRONIC COMPUTIRS — PklNdPLRS AND 

AmiCATioxs. By T, E Ivall. (IliSc & Sons 
Ud.,2Ss.) 



ness of treatment, especially when the 
subject verges on experiment. There is 
no reference to measurements of ihe 
velocity of light, for example, after 1941; 
and tlie treatment of Ihe dilTraction 
grating, though good as far as it goes, 
could with profit have been i.iken far- 
ther. The dillicult subject of partially 
coherent light is well treated; this is one 
of the fields in which Dr. Wolf has 
worked with much distinction. In fact, 
it might not be unfair to describe 
volume as based on Professor Born's 
Optik of Wi. and substantially ex- 
panded in those branches of optics 
in which Dr. Wolf has himself worked. 
I he result is nearer a monograph than 
a balanced book, but this will be of much 
value to other w,>ikers whose interests 
coincide with those of Dr. Wolf, and 
to other readers who wish to take ad- 
vantage of his specialist knowledge. 

In summary, the book does not fulfil 
its title, and is therefore hardly a justi- 
fiable purchase for the reader hoping 
for an outstanding conspectus of optical 
principles. It will, however, have great 
value as a reference book on inter- 
ference and diffraction theory; and. as 
such, all phyncs libraries will need it. 

R. V. Jones. 



larized. flnfortunately. the manner of its 
presentation merely obscures the main 
issues, since the book appears to be a 
loosely arranged series of hurried notes, 
unsupported statements and philo- 
sophical deviations. A lay reader is likely 
to be confused by casually mentioned 
examples of variooa organisms, the rde 
of which in rdation'to Man the authcnr 
often does not bother to explain. Biolo- 
gists will, probably, dismiss the book for 
being too sketchy, which would be 
regrettable, as scattered through H are 
some bold criticisins and lugsestions 
which might have attracted attention if 
they were better formulated and more 
convincingly presented. 

B. P. UVAROV. 
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Ltd., 35s.) 
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CONTRIBUXQRS 



Sir Alisthr (Clavering) Hardy {Was Man more aquatic 
in the past?), a Fellow of Merton College, Oxford, is 
Linacre Professor of Zoology and Comparative Anatomy 
in the University of Oxford. He was born at Nottingham 
in 18%, went to Oundle School and became an under- 
graduate at Exeter College. Oxford, In 1920 he was 
Christopher Welch Biological Research Scholar as well 
as Oxford Biological Scholar at the Stazione Zoologica 
in Naples. The following year he became an assistant 
naturalist in the Fisheries Department of the Ministry 
of Agriculture and Fisheries. 

From 1924 to 1928 Sir Alister was chief zoologist to 
the Discovery expedition. Then he settled down at the 
University College of Hull, where he held the Chair of 
Zoology and Oceanography for fourteen years. He later 
moved to the University of Aberdeen as Regius Pro- 
fessor of Natural History, then took up his present post. 
He won the Scientific Medal of the Zoological Society 
in 1939, was elected a Fellow of the Royal Society in 
1940 and received his knighthood in 1957. He has been 
joint editor of Bulletins oj Marine Ecology and has pub- 
lished a number of books on the biology of the sea. 
including The Open Sea. in two parts — The World of 
Plankton and Fish and Fisheries. Sir Alister is married, 
with two children. His recreation, water-colour sketching, 
has also provided delightful illustrations to his books. 

{pages 642-645) 

* 

John VVfst (Research for the Canberra), who designed the 
new liner, was born at Hcbburn-on-Tyne, Durham, in 
1927. He was educated at Jarrow Grammar School, 
Rutherford College of Technology and King's College, 
Durham University. Besides final certificates in prac- 
tical shipbuilding and na\al architecture which he 
obtained at the City and Guilds of London Institute at 
the age of eighteen. Mr. West holds an honours degree 
(BSc) in naval architecture. After his early training at 
the shipyard of Hawthorn, Leslie & Co., he studied ship- 
building in France as a foreign exchange student. In 
1952 he joined the P & O company as assistant naval 
architect, and in 1956 he was promoted to assistant to 
the management and technical adviser. He worked, 
among other things, on recent additions to the com- 
pany's cargo fleet, and developed the early designs for 
tankers — a new departure for the group. Mr. West lives 
at Epsom, is married and has one child, (pages 646-648) 

★ 

William John Bray (Possible uses of microwaves in 
lelecoinmunication) entered the Post Office Engineering 
Department in 1934, and since 1958 has been staff en- 
gineer in charge of its Inland Radio Planning and Pro- 



vision Branch. The branch is concerned with broadcast- 
ing, radio interference and the planning and provision 
of microwave links and mobile radio services. Mr. Bray 
is International Chairman of Study Group IX (Radio- 
relay Systems) of the International Radio Consultative 
Committee (CCIR). He holds an MSc degree in en- 
gineering and is a member of the Institution of Hectrical 
Engineers. (pages 649-652) 

★ 

Garth Hood Christian (The future of commons) is the 
author of A Place for Animals and a free-lance journalist. 
Since 1950 he has been editing The Plough. From 1954 
to 1956 he was also editor of the Sussex Coimly Review. 
Mr. Christian is Nature Conservator for Chailey Com- 
mon. Sussex. His special interests include the study of 
wild birds and mammals in their natural haunts and the 
influence of toxic sprays on wild life. One of his hobbies 
is the taming of wild birds: in winter flocks of up to 
100 great, blue, marsh and coal tits commonly come 
to the hands of visitors to his cottage, (pages 661-664) 

★ 

George Brian Thompson (The shape of gear teeth) has 
been a research physicist on the staff of Associated Elec- 
trical Industries at Rugby since 1953. In that capacity 
he is engaged on theoretical gear research. Problems in 
the design and manufacture of gears interest him 
especially. Mr. Thompson, who is 30, trained at Hatfield 
College, Durham, where he obtained a BSc degree in 
1953. He is married. Swimming is his favourite sport: 
he was captain of his college swimming club. 

(pages 665-667) 

★ 

Terence R. F. Nonweiler (Jet propulsion engines) is 
senior lecturer in the Department of Aeronautical En- 
gineering at Queen's University, Belfast, having joined 
the Department soon after it was formed in 1957. In 
addition he acts as a consultant to Government depart- 
ments and the aircraft industry. Mr. Nonweiler, who 
was born in London in 1925, is a graduate — in mathe- 
matics — of Manchester University. Between 1944, when 
he graduated, and 1951 he was a scientific officer at 
the Royal Aircraft Establishment, Farnborough, con- 
cerned with theoretical aerodynamics and project assess- 
ment, mostly relative to high-speed flight, jet propulsion 
and rockets. Subsequently he lectured in theoretical 
aerodynamics at the College of Aeronautics, Cranfield, 
for several years. Mr. Nonweiler's professional interests 
range from submarines to man-powered flight. His 
hobbies include acting and verse-speaking. He is married 
and has four sons. (page 673) 
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Supersonic engines 

Sir, — I was very surprised to see. under 
tiie heading of "Joint effort in super- 
sonics" (Notes and Comnwnis. 25 
February), the statement that "Maeh 3 
(roughly 2,000 mph at height) will put 
out of cpurt the ramjets which s\cre once 
being considered." 

If you would turn to Dr. R. R. 
Jamison's article. The supersonic air- 
liner ami itx power plant, in your issue 
of 17 September. I9.S9, you will find that 
Mach 3 is considered the ideal speed for 
ramjet engines! 

D. H. Whaley. 
Bristol Siddeley Engines Limited, 
Filton, Bristol. 

Our conlrihiilor wrilex : 

Mach 3 is not so much the ideal speed 
for ramjets as the speed at which they 
begin to offer an advantage in fuel con- 
sumption. Theoretically, they should be 
still bctlcr at higher speeds; but there are 
heating troubles in engines as well as in 
airframes at the higher speeds and the rela- 
tively small amount of experience accumu- 
lated in the operation of expendable 
ramjets at lower speeds is now thought to 
make the solution of such dillicultics m 
them a bigger task than will arise if de- 
veloped gas turbines, designed for super- 
sonic speeds, are used. 

Funeral rites of 
a Viking 

Sir,- While studying the way of life 
of the Vikings in the hope of shedding 
light on an archaeological discovery in 
Ilford, Essex, I was reminded of a note 
which appeared in The New S( ienii>l 
(29 January, 1959, p. 218). This con- 
cerned the method of preservation of 
meat investigated by scientists of the 
Battelle Institute in Geneva and con- 
sisting of an injection of adrenalin 
which, it was explained, caused muscle 
to become devoid of carbohydrate and 
unable to assume the acidic condition 
which precedes enzymatic decomposi- 
tion. 

An Arabian diplomatic courier. wh.i 
witnessed the funeral of a Viking 
chieftain on the Volga in the year ad 922. 
related that the linely dressed body was 
laid in a ship which was prepared for 
the voyage to "Paradise", After various 
possessions and foodstulTs had been put 
on board, two horses were led up, run 
about until the\ were in a sweat, and 
then chopped into pieces which were 
thrown into the ship. Accompanied by 
the body of a young woman who had 
volunteered to travel with him. the 
chieftain was dispatched by the burning 
of the entire structure. 



Though the origin of the practice ot 
thus sacrificing animals is apparently 
lost, is it not possible that such a treat- 
ment caused a local carbohydrate de- 
ficiency similar to that induced by an 
injection of adrenalin and thus retarded 
the putrefaction of the meat? The 
nature of the life of many Vikings must 
have provided them with numerous 
corpses (animal and human), some 
killed after a chase, some more peace- 
fully succumbed, and casual observa- 
tions possibly correlated fatigue at the 
time of death with preservation of the 
body. 

Sidney C. .Alford. 
The Science Department, 
SW Essex Technical College, 
Walthamstow, EI7. 

Engineering and technology 
in the 1960s 

Sir, — Professor M. W. Thring (Letters, 
25 February) looks forward to the de- 
velopment in the next ten years of an 
economic heating appliance using small 
coal, and with no handling of fuel or 
ash. controllable and smokeless. 

For many years, I have successfully 
used such appliances in my own home, 
safely and economically. The small coal 
is burnt remote from the appliance, 
handling of fuel and ash is mechanized 
and the heat output can be thermo- 
statically controlled. 

The appliance is kni>wn as an elec- 
tric fire. 

R. M. Lang. 

Bourne Close, 

VVinterbourne, Bristol. 

Language and the brain 

Sir. The value of any type of model 
in science can only be upheld subject 
to certain very stringent limiting con- 
ditions, and it seems to be particularly 
dangerous to introduce mechanical 
models as "indicating the nature of the 
task which the brain . . . must per- 
form". (See the article by Professor 
Meredith. Langiiaf>e and the hrain, 25 
February.) While such models may have 
value in suggesting analogies and fur- 
ther experiments, the function of Pro- 
fessor Meredith's "Chromatropes" is 
rather to cloud than to clarify the issue 
— if, indeed, they are relevant to it at all. 

Moreover, on his own ground, there 
seeiTis to be little basis for his distinction 
between the "inner" mechanism of 
understanding and an "explanation in 
terms of behaviour". His description is. 
in fact, of an inner behavioural 



mechanism and, as such, has little addi- 
tional explanation-value. 

David Paterson. 
St. Edmund's House, 
Cambridge. 

Professor Patrick Meredith replies : 
"Dangerous to introduce mechanical 
models" — agreed. Words arc also dan- 
gerous and so is science. Surgery is par- 
ticularly dangerous. Exploration is not for 
the timid. 

■■Rather to cloud than to clarify the 
issue" — what issue has Father Paterson in 
mind? 

'■Inner behavioural mechanism" — 1 de- 
scribed a visible, workable mechanism 
which will do a certain simple job when 
fed with coded radiation. The brain is a 
physical system which also does this job, 
and many more complex jobs. These jobs 
have been described in many conflicting 
terminologies, leaving many cloudy issues. 
By treating language as a form of modu- 
lated radiation (which physically it is), and 
constructing models which work by radia- 
tion and perform similar tasks, I hope to 
remove some of the clouds. Father Paterson 
is entitled to his doubts and 1 thank him 
for his comments. 

Psycho-analysis 

Sir,— Geminus (25 February) is wrong 
in suggesting that no sufficiently com- 
parable samples exist to support the 
belief that psycho-analysis is no more 
effective in treating neuroses than is the 
patient's own spontaneous remission. 

An American study of 500 disability 
claims submitted to the Equitable Assur- 
ance Company by neurotics is particu- 
larly worthy of consideration. These 
patients were in the same socio- 
economic class as the majority of people 
who receive analytic treatment, and, 
since their number was also large, th:y 
would be expected to provide a fairly 
reasonable control group. They had all 
been ill of a neurosis for at least three 
months before submitting claims, and 
had been unable to continue in their 
occupations for that time, so that they 
could in fact be regarded as ■"severe" 
cases. Treatment was in the hands of 
their own physicians and took the form 
of sedatives, tonics, suggestion and re- 
assurance, and no psychotherapy of any 
kind was given. Careful investigation by 
the company, as well as by repeated 
reports from physicians, showed that no 
productive work was done by the 
patients during this time. The fact that 
disability benefits were regularly paid 
may have actually inhibited recovery, or, 
as the au^'nor of the original article 
writes: "One would not expect the 
therapeutic results in such a group of 
cases to be as favourable as in other 
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groups where the economic factor 
might act as an important spur in help- 
ing the sick patient adjust to his neurotic 
conflict and illness." 

A follow-up study lasting for more 
than jve years used the following 
criteria of recovery: (1) Return to work 
and to continue good economic adjust- 
ments for at least five years; (2) no fur- 
ther or only slight difficulties; and (3) 
making successful social adjustments. 
On these unequivocal criteria, 72 per 
cent, of the patients recovered after two 
years and 90 per cent, after five years. 
In the two-year period, the recovery rate 
is two out of three patients, which is the 
same as that generally put forward for 
neurotics treated by psycho-analysis. 

It would be extremely difficult — if not 
impossible — to furnish a truly strin- 
gently matched control group for proper 
conclusions to be drawn, but this should 
not mean that we must rigidly dismiss 
findings which are suggestive when 
acceptable "approximate" controls are 
used, as in the above case. 

Robert Cooper. 

London Road, 

Reading. Berkshire. 

The scientist and 
science fiction 

Sir. — Fortunately Geminus wrote 
about science fiction in an issue (18 Feb- 
ruary) which also contained a factual 
contribution by lohn Lear and a first- 
class analysis of SF in a letter by John T. 
Phillifent. 

Even so. he really ought not to be 
allowed to get away with it: his com- 
plete inversion of the facts just will not 
do. 

One of the most important attributes 
which the adult reader of science fiction 
seems to share with too few others these 
days is the possession of an open mind— 
the kind of thinking which enabled the 
gentleman amateurs of the past to make 
fundamental discoveries and which still 
distinguishes the truly experimental 
scientists from today's mass of scientific 
civil servants. It is therefore far easier to 
imagine a professional scientist "falling 
for these things" (i.e., reading prophecy 
into SF w hen it isn't there) than the most 
recent of SF aficionados. 

It does seem curious, however, that 
"the erstwhile down-to-earthers in the 
Soviet Union" now indulge in a little 
original speculation. Only a little while 
ago we were told that the climate of 
thought in Soviet Russia would preclude 
that sort of thing — but perhaps this is a 
reaction. Just let it be remembered that 
the "Space Travel is Bilge" school 
laughed at the very thought of artificial 
satellites very, very few years ago: why 
should we not at least consider with a 
straight face the speculations of the 



scientists who had the last laugh in this 
matter? 

John Lear reports fairly and open- 
mindedly on work being done to puzzle 
out whether our Moon is dead or not. 
Is it "insidious and potentially mislead- 
ing" to inquire into such things just be- 
cause imaginative writers have long ago 
refused to accept the (apparently ephe- 
meral) scientific notion that the Moon is 
dead? Are scientific inquiry and specula- 
tion only to be confined to what is 
known? 

By a very odd coincidence, John W. 
Campbell, Jr. (Ph.D.), has devoted his 
editorial in the March issue of Astound- 
ing Science Fiction (British edition) to a 
speculative discussion of "the ultrafeeble 
interactions", advancing the theory that 
rocket power will not achieve space 
travel, but that the feeble but cumulative 
forces of gravity will have to be studied 
and overcome. Part of his argument is 
that in order to study such forces — much 
eclipsed in .sheer power by potent forces 
such as electromagnetic influences — 



Sir, — ^TTiere is one method of dust 
sizing which was not mentioned in Mr. 
J. R. Hodkinson's article Measurement 
of airborne dust in mines (1 1 February). 
This method has the advantage of being 
very rapid and accurate. It is a non- 
optical method, giving direct measure- 
ment of particle volume, unlike any 
other system, in the range {-200 microns. 

The "Coulter Principle" involves 
drawing a suspension of dust in a 
suitable electrolyte (e.g. 0.9 per cent, 
saline) through a small orifice. Elec- 
trodes are placed at either side of this 
orifice and an electric current passed 
through. Changes in current, due to the 



centrifugal gadgets, torsion balances, etc., 
would have to be made of lead, or, ". . . 
better still, silica masses . . .". Well, to 
the open-minded here is one reason why 
the supposed space-ship that gave rise to 
the occurrence of tektites should be 
"mainly made of silica", to quote 
Geminus! 

No, SF is not meant to be prophecy : 
but with so much speculation going on 
some of its guesses are bound to come 
near the truth, such as nuclear-powered 
appliances which were "foreseen" in SF 
many years before Hiroshima. Geminus 
should remember that however many 
"credulous people" may become con- 
vinced that whole worlds of fantasy will 
become reality, it will not include the 
regular readers of science fiction. And 
the best remedy for all concerned will be 
to join us and develop the open mind so 
desperately needed these days. 

Ian S. Menzies. 

Longmarsh View, 
Sutton-at-Hone, Kent. 



passage of a particle through the orifice, 
produces short pulses whose amplitudes 
are proportional to particle volume. 

A threshold, above which amplitude 
pulses will be counted, can be varied in 
steps to provide a size distribution 
analysis. Complete analysis can be per- 
formed on any sample by unskilled 
personnel in about ten minutes, but a 
single count of number of particles 
above a given size can be made in 
fifteen seconds. A maximum of 150,000 
particles may be counted in this time. 

M. I. Henderson. 

Auriol Mansions, 
Edith Road, London, WI4. 




Dust measurement 
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Too many scientists — 
or too few? 

Sir, — Mr. D. Comino in his letter of 4 
February states, briefly : 

(!) that he believes that scientific 
minds in managerial positions will bene- 
fit industry and gi>vernnient, but 
scientists do not attain these positions 
due to their own unwillingness to oiler 
themselves as trainees for such work. 

(2) that arts graduates get ahead, 
occupy the higher and better paid posi- 
tions and ihc scientists find themselves, 
being managed and frustrated by people 
who do not understand them. 

(li) that it is clear that science graduates 
with the best brains are snapped up by 
iridustry for scientific work and firms like 
his own are faced with the choice 
iietweeii mediocre adetwe graduates aod 
first-ciass arts graduates as potential 
managers. 

(4) tiwt because 39 out of 67 members 
tA die Soviet Praesidium have had a 
scientific or technical training, scientific 
and iechidcal subjects get a higher 
priority in the USSR. 

I comment as follows against each 
item above: 

fl) In his first letter (14 January) on 
this question he staled that his company 
had tried training scientists for manager- 
ial positions quite unsuccessfully. It 
would seem logical, therefore, for .Mr. 
Comino to have added in his second 
letter that it had been possible to per- 
suade some scientists to "'oirer l hem- 
selves"' for management training hiii they 
(the scientists) had found that their le ars 
were verified and that they were indeed 
not suitable subjects. 

(2) How can Mr. Comino s.iy that 
arts graduates occiip\ higher managerial 
posts and yet in the same paragraph infer 
that the\ are unable to understand the 
scientists who work under them? I 
believe that the most obvious necessary 
ability of a manager is to unilcrstand 
those under him. 

(3) Firstly, in this statcjiicnt it is in- 
ferred that Mr. Comino's firm does not 
engage in scientific work. I am surprised. 

Secondly, I am sure it is not possible 
to classify a mediocre scientist or a first- 
class arts graduate with respect to their 
abilities as potential managers. For in- 
stance, I fail to see how it is determined 
that an historian with a first-class 
honours degree has greater managerial 
potential than a physicist with second- 
class honours. T am. of course, sure that 
Mr. Comino did not intend to generalise 
but had some specific cases in his mind 
particular to his company, but this sort 
of indiscreet comment does high-light 
the whole text of his letter. 

(4) Ihis is the kind of statistical evi- 
dence which is advanced so many limes 
in support of an argument. It is a 



typically non-scientific approach to any 
problem and its validity will always be 
questionable where it is the only fact 
advanced. 

In conclusion my observations, based 
on my own experience, are that the best 
administrators and managers are those 
people who arc sufliciently versatile to 
combine the best attributes of their work 
group, be they artists or scientists, thus 
showing an overall understanding of the 
problem of people as well as those of 
industry. 

My verdict — too few b> f a r ! 

_ , n . W. A. Cramp. 

Bulwer Road, 

New Barnet. Herts. 

Causal mechanics 

Sir, — In your article. Causal mech- 
anics, a Russian uicniific controversy 
(26 November), it is stated that Dr. N. A. 
Kozyrev claims to have found by experi- 
ment that Ci — the constant he calls "the 
speed of transformation of cause and 
effect" — is equal to Ke'lh where AC is a 
numerical constant equal to about 2, e 
is the charge on the electron and h is 
PIanck"s constant. However, this rela- 
tionship can be deduced theoretically 
from a consideration of the hydrogen 
atom, assuming that Kozyrev's main sug- 
gestion —that elfect always follows cause 
by a finite time interval is correct. 

The hydrogen atom will be regarded 
for the purpose of this calculation as 
consisting of an electron of charge — c, 
revoking in a circle of radius r. aroinid 
a nucleus of charge +<, and held to- 
gether by the electrostatic force of attrac- 
tion between the electron and the 
nucleus. 

At anv given instant the electron is 
acted on by the electrostatic force, but if 
Ko/yrev is correct this force originated 
at an instant 2c i sees, previously. For 
when the electron is moving at a distance 
) from the nucleus, the change in direc- 
tion of the electrostatic force between the 
nucleusand the electron due totheiatler's 
motion will take /-/r, sees, before acting 
on the nucleus and a further r/ci sees, 
before reacting on the electron, assum- 
ing that cause does follow effect as 
Kozyrev suggests. Thus there will be a 
total time interval of 2r/c, sees, between 
the appearance of the electron at a par- 
ticular point in its orbit and the reaction 
of the electrostatic force at that point. If 

is infinite, this force would appear to 
act instantaneously. But Kozyrev sug- 
gests that is finite, and if this is so 
2r/C: is finite, and the electron will have 
moved away from the particular point by 
the time the force reacts at that point. 
The hydrogen atom would thus lose its 
electron as the force needed to maintain 
circular motion does not act on the elec- 
tron but at the point the electron was at 
a few moments previously. 



However, there is one case in which 
the hydrogen atom will keep its electron; 
this is when the electron completes its 
orbit round the nucleus and is back at 
the particular point again in the time 
taken between the arrival of the electron 
at the point and the reaction of the elec- 
trostatic force at that point, i.e. if had 
such a value that Ir/c^ were equal to the 
time required for one complete orbit of 
the electron. It can be proved that the 
time required for oot compete orbit is 
rh sees. 

therefore Ca=2e'lk, 

M. A. Moore. 

Stainecross Avenue^ 
Huddersfield. 

The qualities needed 
for astronomy 

Sir,— Although I enjoyed reading the 
rirticle by Professor R. O. Redman, 
Astrimomy in the I96()s (II February), 
1 was most disturbed to read that, as 
regards new recruits to astronomy, "the 
qualities needed are those of first class 
^ysicists". I do not dimute this, but 
wlut was the reason for Professor Red- 
man omitting the two extra votda : "and 
mathematicians"? It has been an ac- 
cepted fact for some time now that the 
two basic sciences one needs to know 
in astronomy are physics and mathe- 
matics, though the former is admittedly 
the more important. It would also be 
exceedingly difficult for much progress 
to be made in computing work unless 
mathematicians were available. Does 
Professor Redinan dispute this? 

Also, why does he state that "the men 
we need most are born and not inade"? 
The idea that certain types of people 
are born and not made is a fallacy which 
I thought to be dead by now It is most 
disturbing to see Professor Redman re- 
incarnate the idea. 

I cannot agree with the implications 
behind either of the above points, and 
should therefore be glad if he would 
explain them in more detail. 

Ghoi I Rill Holt. 

Ferens Hall. 
Cottingham. East Yorkshire. 

\Ai>i- lii'diiitin writes: 
An\ lirst class phvsicist has to know a 
lair amouni of nialhcmalics and ollen he 
knows u very great deal. 1 assumed when 

writing that this would be generally under- 
stood. No one can dispute that mathemati- 

cil techniques are indispensable in physics 
and astronomy. 

On Mr. Holt's second point. 1 am con- 
vinced thai if a man is nol born wiih much 
more than average intelligence, coupled 
with some degree of originality and a large 
amount'of drive and determination, he wul 
never make a first class scientist, no matter 
what education he receives. I believe most 
experienced teachers would agree with me. 
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OFFICIAL ANOINTMENTS 

7: ptr lint— Box Numbtr ti. extra. 
COUNTY BOROUGH OF BOl TON 

BOLTON TECHNICAL COLLEGE 

Applications ore invited for the iotlowing post, duties 
to cummenee September, J9W."— 

IV1ANAGEMENT STUDIES SECITOM . 

Lecturer, with a dema or eqidvalent qualification, 
and knowMdae of at least ona of the foUowmi; sub- 
jects: operatiogal reaeatch. atatlstkal method and 
thaoiTa iBfoimation'aod oomnninication theory, data 
-^ f" '"* and eompiiier pfognuninfaig. Ideally he will 
Give hadlndiBtrial reseaich or development experience 
in Umsc or related matters, and recognise cybernetics 
as an emerging science particularly related to manage- 
ment. 

The Management Studies Section u newly estab- 
lished and offers excellent scope for original work. A 
three year full-time Cadet School of Manaaemenl 
Studies is already established and an Adult Manage- 
ment Training .School will open .shortly. The section 
is primarily concerned with education and training for 
Management as a profession — that is. the activities of 
decision maldng. communicatiiMi unj control, and the 
art of directing human activu.v. In addition the section 
vrill tiBa conises on specialist subjects in collaboration 
with other depnttaeats of the coUeie. Raaearak will 
be encomagedT 

C:tndiv!:ilc^ ^hniilj hrtvc tiootl rnduslrial and.'or cdu- 
catioii.tl cvpcrjciuc ^uit.iblc lor this position and should 
hold a rccoitnised qualiticaiion in the work to be done. 
The position is additional to the present estabUsbment, 
consequent on the Gontfauad axpamion of the work 
of the College. 

Safanr wabe in •eoardance witli the cufieac Bum- 
ham scales for teachers ih Technical Colleges, vix. 

1 FCTLRtR^i:l,.170 X £.15 to £l.55n. 

Commencing salary will depend on experience and 
qualifications. 

Application forms can be obtained by forwarding a 
foolseap s.a.e. to the undersigned, to whom completed 
apfdlcalions shooM be letomed not Jaler than riiday, 
ist April. 

Chief Educatioa Oflioer, Edocatioa OSce, Nakon 
Square, Bolton, Lanes. 

PATENT EXAMINERS AM) PATENT OFFiCEl^. 
Pensionable posts for men Or wooen tor work on 
die emidMtioa of Patent appUcatioas. Age at least 
21 mid ooder 29 (36 for Enmlnen), with extension 
for regolar Forces service and Overseas Civil Service. 
Qualincations: normally first or second class honours 
degree in physics, chemistry, engineering or mathe- 
matics, or eqiiivalent attainment, or professional quali- 
fication, e.g. A.M.I.C.E., A.M.l.Mech.E., A.M.I.E.E., 
A.R.I.C. London .salary (men) £65.'i-£1.460; provision 
for starting pav above minimum. Promotion prospects. 
Write CIVIL SERVICE COMMISSION, 17 North 
Audlev Street, London, W.I, for application form. 
quoting Si 128 60. and slating date of birth. 

UNIVERSnY OF HONG KONiQ 
CHAIR OF CHEMISTRY 

i^pUeatioaa arc invited for the Chair of cawmistry 
vsfaldi will aboctly become vacant owing to the retire- 
ment of Professor J. E. Driver. 

Annual salary (superannuable) is £3.250 for a man 
or £2,450 for a woman, together with an expatriation 
allowance of £.'50 a year if applicable. The equivalent 
of income tax in the Colony is comparatively low. 

Expatriate stall and their families are provided with 
furnished accommodation at a reasonable rental, and 
with lirst-class sea-passages on first appointment and 
leaves. 

Further purticuljrs and informalton as to the method 
of appliciition HM^ be obtained from the Secretary. 
ASSOCIATION OF UNIVERSITIES OF THE 
BRITISH COMMONWf \LTH, }b tiordon .Square, 
London. W C 1. 

Applications close, in Hong Kong and London, on 
30th MAY. 19C0. 



UNIVERSl l Y OF OTTAWA 
Ottawa, Canada 

DEPARTMENT OF MATHEMATICS 

Applications are invited from persons with Ph D. 
standard for the position of ANSIS I AN I PROFESSOR 
in MATHEMATICS. Specialization in Stalrsiics pre- 
ferred but ntJt essential. Salary, depenjiny on gualihca- 
lions and experience, with the range S('..''l>0-S7,500 p a. 
Pension, health and life insurance schemes are in 
effect. AppUcataons should be sem to the Chairman. 
f>epartmem of Ma t h e ma t i cs , not falter than April li. 



UNIVERSITY COLLEGE ■ 

OF GHANA 

Applications are invited for the CH MR OP 
ZOOLOGY. Salary Ui2.500 p.j. F- .S.S U Outfit and 
family allowances. Passages for appointee and family 
on appointment, leave and normal termination. Part- 
furnished iijcommodation at a chart;c not exceeding 
7.5-';. of v^ilarv, 

IVuiled jppliijation*; (8 copies) naming 3 referees by 
:i) April to Secretary, Inter-Univcrsity Council 

for Higher Educatkm OveneaSp 29 Wobuni Squaie, 
I ondon. W.C.I, fnm wfaom ftutber fwitlculafi mar 

be ohlairK-d. 



COMMONWEALTH OF AUSTRALIA 
COMMONWEALTH SCIENTinC AND INDUSTMAL RBSIAIICH 
ORGANIZATION 

CHEMICAL RESEARCH LABORATORIES 

APPOINTMENT OF CHIEF 
DIVISION OF PHYSICAL 
CHIMISTRY 

AppUcatioas ate Invited for tlie piositlan of Chief of the OiTtslon of Phjnical Chemistry In 

succession to Dr. K. L. Sutherland who is talcing up a research position in industry. 

The Divistion of Physical Clieinistry is one of the six major units of tlM Chemical Research 
Litetamiai of C.SXR.O. wMch hwa their handqBarteia on a co— nnn aitein Mcftntme. A apaeioaa 
new site kaa raeanUy been aoqoifad for tSie Ubonloriaa adjaotnt to MdnaA Unirersity, nhieli is 
now bebv ettabliahed at ClarUM, Melboanie, ^netoria. The Division will be tnmCened to tiiat lile 
at loma tataii date. 

The Division has an aimual budaet of approximately £A75,00O, and has free use of library, central 
workshops, stores, cameen, clerical and other facilities. It lias a professional staff of 25, including 
17 in the ceaearch daaaUcations, and a total stall of 33. It bu dose Baiioa with indostiy, pnbUe 
utilities, the miiversities and otlier parts of C.S.I.R.O. 

The worls of the Division includes both ^■>a^ic rcNtarch and applied research, and i> centred abottt 
problems of importance to the nation or to development of the science of physical chemistry. Among 
iu pm ai B i praiKta an (D tha tppliGeiioa of anifaee chemiMiy to atudiea of evapofation eoiMfal In 
water atonges (MansSetd process), to nucleatioa to form ice as a nailer Cor tain fontution, and 

to separation processes based on absorption; (ii) theoretical and experimental studies of the properties 
of liquids; (iii) chemical effects of hii;h pressures up to 250,000 atmospheres; (iv) the chemistry of 
carbon; (v> metal organic complexes and enzymes; (vi) bush-fire research; (vii) desaliiution studies. 
The Division's prneramnie has varied considerably over pait yeara and the sncoeMfol ca n dida te irill 
have ample opportunity to inHticnce future devcloptocnts, 

AppOcantt dmald haw Ugh aeadendc qoaHHeations and a considerable amount of research 

• experience. Some experience as a scientific administrator is desirable. 

The appointment will be conditional upon a satisfactory medical examination and carries with it 
Commonwealth Superannuation Fund or Commonwealth Provident Accoont piivileaea. 

The salary offered for the position is £A4,902 p. a. 

Further particulars and a copy of the Division's latest annual report may be obtained from the 
Director. ChBtniral Reaeaich Laboratoriea. The Director of tlw Cfaeaical Reieaich Laboratoriet wiU 
be in London during part of April, and available for disemsion by appointment. 

Applications quoting! Appointinenl No. 586,'4, an<l .statin;; tull name, place, date and >ear of birth, 
nationality, marital state, present employment, details of qualifications and experience, and of uar. 
aenrieolt aar, toget h er wUh the niwm of not mow dian four persons acquainted with tlie applieam'a 
aiid .pratadoaal ataoding, ihoaU reach the undersigned by the 25th ApcB, I9W. . 

B.I. DKAKB. CkM SdeMMc LiaiM>a OHter, Aailraiiaa SdeaiiHc llalian Oacc, 
Afirlca Hawt Kiagsway, LONDON. W.C.1. 
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WFIdAL APPOlNTMENTS-^cofifd. 

NATIONAL RESEARCH COUNCIL, 
CANADA 

Division of Building Research 

SCIENTIFIC RESEARCH OPPORTUNITIES 
AppBcMkMU ue invited for the foJIowing vacancies : 

A RESEARCH POSITION in ENGINEERING 
SEISMOLOGY, for work on ground nhrjiimis and 
their effects on building structures. Tht: licld o\ inierest 
may include iheorciical or applied work on ihf M-i-^mic 
design of buildings, ilic cBccu of blasting opcraiions 
on buildings, ilic design of machine foundations and 
other prublem^. Excellent facilities are available for 
laboratory and field studies including access to digital 
and analogue compuiers. Approximately half of the 
research clTon will be in basic research, the remainder 
on specilic cni;inccrint; problems. Applicants must have 
an honours Bachelor s degree or higher in Physics. 
Engineering Physics, Applied Maihcniatics or similar 
disciplines and some related training or experience. 

A RESEARCH POSITION in BLII IMNt. \COCS- 
TICS. The field of inlcresl includes ihcorciicil and 
experimental studies relating to room acou-iic^. -dund 
absorption and transmission and indu^lrial iioi>c con- 
trol. Special laboraion facilities include three rever- 
beration rooms, a trcc-field room and associated 
electronic equipment. Ilicital and analogue computer 
facilities arc available. Appri.>\irnately halt of the 
research effort uill K- m baNic research, the rcinaindet 
on supervision ot siaiidard nieasiircnicnls, desii;n of 
special buildinsfs and sunilar spccilic pr.lblc^1^. Appli- 
cants must have an lidinnirs Hachetor's degree or higher 
in Physics, Engineering Plr. mcn or Applied Maiheniatics 
and experience in .some aspect of wave propagation. 

Salaries will depend on edneaiioii and Mpeiienec. 
Apidicaiions and cequesta for fonner infonnitioD 
•hould be addrened to : 

Emnloyment Otiicer. 
Nalioiial Research Council, 
Otuwi 2, Omaiio. 
Canada. 

UNIVERSITY COLLEGE OF 
NORTH STAFFORDSHIRE 

Two vacancies catist In Department of Geology for 
ASSISTANT LECTURERS or LECTURERS Candi- 
dalo dlMM have a good Honours degree in Geology. 
One vacancy nquires special interest and research ex- 
ptrienca is Geochemistrv . the other special knowledge 
and meaidl experience in Structural Geology. Salary 
fai the scale £700 x 30-£850 (Assistant Lecturer) or 
£900 X 50-£l,350 x 75-£I.650 p.a. (Lecturers), with 
P.S.S.U. and children's allowances. Applications 
drnuM icaeh the Redstrar, The College. Keele. Stafls., 
from whom applicaiioo forrns and further puticolan 
may be obuined, not later than 23id April, I960. 



THE UNIVERSITY of MANCHESTER 

.Applications are invited for the pott of LECTURER 
IN INORCiANIC CHEMISTRY in the Faculty of 
Science The salary will be on a scale £900 lo £1.650 
per annum with memhership of the CWIlllcn'a Allow- 
ance Scheme and E.S.S.U. ApplicatiOU aboUtd be aent 
not later than April 30th I960, to the Roittfar, .the 
Univeriiiy. Manchester 13, from whom fwlSer jpartiGO- 
lars and forms o( application may be obtained. 

COUNTY BOROUGH OF 

SOU! H SHIELDS 
EDUCATION AUTHORITY 

URAMMXR ll tHNICAL SCHOOL 
I OR HOYS 

'17(1 HO> S 

Head Mastir W. r. Iigiicr. M.A tCuntab I. 

B..Sc.(DuneIm) 

Reuuired in September, I960, or earlier: 
BIOLOGY SPECIALIST 

ApgUealiatta are invited from well qualified gradu- 
aiea. 

The School has modem well equipped laboratories 
and a atmag Science SUih Form. 

Ptor suitable applicants there is the possibility of 
work up to Open Scholarship standards and a Spcci.tt 
Allow ance . 

Candidates with cspcricnce in addition will In; con- 
sidered for the post of Head of the Biology depart- 
ment (£.U0 allowance). 

Eorms of application may be obtained from the 
Head Master. Grammar-Technical School for Boys, 
St. Mary's Avenue. South Shields, Co. Durham, to 
whom they should be returned as soon as possible. 

D. R. BARRACIjOUGli. 

OircGlor of Bdocation. 



COMMONWEALTH OP AUSTRALIA 
COMMONWEALTH SCIENTIFIC AND INDUSTRIAL RESEARCH 

ORGANIZATION 

DIVISION OF LAND RESEARCH AND REGIONAL SURVEY 

APPOINTMENT OF CHIEF 

Applications are invited tor appointntent to a position ni C HIEF of the OrganilBtion's DivisiOo Of 
Land Research and Regional Survey located at Canberra. A.C.T., Australia. 

The Division's research is concerned with the complex of factora which interact lo determine land lue 

piitemial Its jctivllies include extensive and eomprehensivc land surveys of both developed and un- 
.:laci. |u J re^'ions, .igricultnral research in type localities and research in related basic sciences, such as 
geomorphology, hydrology, climatology, and plant ecology. The annual budget of the Division is at 
picaent appeoxbnately £A170,000 and the Division haa a profctsional ataS of 38, ind udfaig 29 in lb* 
research classification, and a total staff of 92 

Two •iirvcv ic.iins operate ctti the ,\it>t r.ili.iii inainl.ind and one in Papua-New Guinea, In addition, 
the Division has established four research stations, three of which are in the dry mottsoonal region of 
northern Australia, fhe Katherine Research Station in the Nonfaem Territory ia c o n c a f aa d with diy 
land agriculture, the Kimberley Reseaich Sutton in Western Australia with irrigated agrleoltoie. and 

tfie Coastal Plains Research station near Darwin, mainly with research into rice production. The fourth 
station, at Alice Springs in the centre of Australia, undertakes arid zone research. All the Division's 
activities are co-ordinated to develop better understanding of land as a complex, and the significance 
and interactions of individual factors. 

SALARY]— not 'ess than £A4.902 p.a. 

Fares paid. Further delaib on tbi) and odier conditioai aappUed on a m ilfa n lo a loi— 



Mr. E. J. Dtaka, CMat i 

iieatUk Uaiwn (Mac. AIHa Bmw. Klmymiy. Latrfaa. W.C J. 

lo H-Aom appHcaOoiu (qmibit AppoMmml No. S70I84) AoM bt tMnaei by tht 2t1 UA Y. I9t0. 



THE UNIVERSITY OF LIVERPOOL 

Applications are invited for the foUowtng poitt in the 

Department of Physics 

(a) LEVERHULME FELLOW AM) LtCTL RI R: 
The initial salary will be within the r.ince lMtn)- 
11,650 per annum, according to iiualitications and 
esperienee. The post is a special research post with 
limited teaching duties. It is hoped to fill the post 
either with an Experimental Physicist or a 
Iheoretical Physicist who is prepared to work in 
conjunction with expcriinLnI.il teams, helping thcni 
with their prohlcms. A good knowledge of Nuclear 
Phv sic^ is essential. 

(h) I OUR POSTS OF LECTURER: For three ofthe 
posts the initial salaries will be in the mute £M0- 
tl .650 per annum, acoordlng lo afc. qaalincalions 
and experience. 

(i) To develop electronic inatruments for applica- 
tiom in nuetcar pimica. The work will include 
the devdoipnient ot multi-track magnetic tape 
data ttoiaa, pulaa amplhude analysers and dau 
handlini ti fSp iae al lot computer input. Alter- 
nathrdy the niecenful applicant may wish to 
undertake development work on the dcpart- 
ment'a ayncfaro-cyclotron or other accelerating 
machines. 

Applicants must be honours graduates in either 
physics or electrical engineeraw and hava had 
pratrtical experience in digital OTCtlit design or 
be familiar with R.F. power systama. 

(ii) For noiiiial leaching duties in experimental 
phvstcs and research in nuclear physics. 

(iii) For normal teaching dutiea in- experimental 
ptayiict and leseaicb W aootutio, pteliwably in 
the aodlofrcqoency field. 

ONF POST OF LECTURER 

Initial salarv will be in (he r.iiice t'<(lfl-£l .250; for 
normal teaching duties and research in nuclear physics. 

Applications, stating age. academic qtialilications and 
experience, together with the names of three referees, 
quoting ref. CV/NS, should be received not later than 
fth April, 1960, by the Rcciatiar, fniin sriwm lOitfaer 
particulars 6f the conditions of appoihMmtnt may be 



THE DURHAM COLLEGES 
in the University of Durham 

Applications are invited for the post of LECTURER 
IN PHYSICS from 1 October 1960. 

ApplicaLions (three copies), together v^ith the names 
of inree refececa. .should be sent not later than 23 
Aprt IMO, to'Sa Samuqr, 3S North Baitey, Duifaam. 
bom whom further particulart may be obtained. 



UNIVERSTTY OF 
THE WrrWATERSRAND 
Johannesburg 

LECTURER IN DEPARTMENT 

OF GEOLOGY 

Applicatiom arc inviied for appointment to the above 
past. Special quatificattonx in Enginecrint; Geology, 
iTKliKliriK Hvdrology and Soil Scieniize, will be a AlOllg 
n-^iiinniendation. Duties to be assumed on lit MvSy, 
WW), or as soon as possible thereafter. 

The siihiry \m1I he a^■co^l.^ill^' lo the scale £12,10 x 60- 
11710. A l;omIm.•lll:in^: s;il;ir\ ;ihove the minimum notch 
ni:i> he paid on i\w ^rouiids {>! special qualifications or 
experience- In addninn. ihc University h Mt pfCMOt 
authorised lo p.i> un annual vacation savil^ bOBtU of 
up to £60 in SepU-nibcr each year. 

Membership ot the University Insiiunions Provident 
F-und i-- compulsory, and membership ol ihe Univer- 
sity's Staff Medical Aid I'und is compulsory in the 
case of an officer who is found eliyible in terms of 
the rules. 

Intending applicants are advised to obtain u copy 
of the liitiirni.niiin Sheet rclaiim; tt> this vaL'aiK\ trom 
the Secret.irN. ASStM.IATION OI UNIVfKSnibS 
O! IMI imniSH COMMONWEALTH. 36 Gordon 
St.|uare. I ondon. W.C.I. 

Applieations close, in Sooth Africa and London, on 

I'-ih APRII . I^O. 



NORTHAMPTON COLLEGE 
of Advanced Technology 
St. John Street, London, E.C.I 

APPOINIMENT OF 

HEAD OF DEPARTMENT 
OF OPHTHALMIC OPTICS 

The Governing Body invites applications for the 
HEADSHIP of the Ophthahnic Optica Department, 
Khieh provides full-time aofi Dart4taiie coanea for the 
education and training trf iMWIhallBlc Qpflcjani and ia 
enneerned with an expanding field bt pIMt-giadiiaM 
eourses and research. 

Applieant*^ should have (jualilicaiions in ophthalmic 
optica or physics. 

The SALARY scale is £1,9W risiiw hy annual incre- 
ments of ISO to £2.100 per anntan. plua a Loodoa 
Allowance of £38 increasing to £51 at the age of 37. 
The post is pensionable. 

Further paiticiilaia and fofim of appUcatliM obtain 
aUe riam the Scctcuiy of Ihe CoOega. 



Copyiighlca malcnal 
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OFFICIAL APPOINTMENTS— conl^f. 



NATIONAL RESEARCH COUNCIL, 
CANADA 

Division of Building Research 

SCIENTIFIC RESEARCH OPPORTUNITY 

The Division of Building Research, National Re- 
search Council has an opening for a CHEMIST or 
CHEMICAL ENGINEER to assume responsibility for 
cement and concrete research in the Division. The 
reseaicb studies will embrace studies on the properties 
and (ue of concrete raatcrials in well equipped labora- 
tories ioeated ia Ottawa. 

Applicants should hold a Master's denice fnm a 
recognized univenity and have fn» 3 to S yona' 

experience in the cement or concwte flcld. 

S:>iart depend On edocition and experience. 
Ap^llCJii<'Il^ and requests for further infonnattoa 

should be jLldrc^>cU [O: 

Employment Officer. 
National Research Council, 
Oiuwa 2. Odlario. 
Canada. 



IMPERIAL COLLEGE OF 
SCIENCE A TECHNOLOGY 

PHYSICS DEPARTMENT 

Applications arc invited for the fitllouin^- po\t\ in ihe 
pht'to-clctironii. - ^c^lion: 

1. I FCn R\ U S:i:;-rv in ran-*.' i-^'OO x ."^O to £1.^50 
<har) \ t-"^ [.■ i.It»5L> pvr annum, plus Lbi) per annum 
LonJun \ili>v\jni;e and Famil> Allowance nf £50 per 
annum per L-hild. F.S.S.U. membership. Duties include 
teuuhin^: (icncral Phs^ics an J special Advaaovd Coone, 
research in application of photo-electronict tO tltBClear 
ph>sicN. astroiiuinv , >pacc research, etc. 

2. RESEARCH ASStSTANT (Academic^ to carry out 
research in the fields of vacuum physics and photo- 
electronics. A good degree essenlia! and s*>me research 
experience preferable. Salary in range LlOO to £1000 per 
annum depending; upon qualifications. F.S.S.U- mem- 
bership. 

Apply, with full personal and academic details and 
names of two referees, to Profesaor J. D. MoGee. 
Phvstcs Department. Imperial CoDete of Sckooe Sl 

Technologv. London, S.W.7. 



IMPERIAL COLLEGE OF 
SCIENCE A TECHNOLOGY 

Applications arc invited from PHYSICAL CHEM- 
I.STS for appointment as LECTURER in the Depart- 
ment of tleetricai Engineering. Candidates should have 
postgraduate research experience and preferably a 
Higher Degree. The successful applicant will work in 
a research group investigating the properties of 
materials with facilities for pursuins his own line •{ 
research within this general field. upBrienee in flec- 
tronics would be an advaotaae. 

Appojatment would be made wKbta the salary range 
tsSSx m to £1330 (bwr) z (7S «> £16S0 per annum 
Willi F.S.S.U. bendiu and Loadon and Family Allovr- 
•noes. Thice oopiia of apcUcatiou. ^int full particu- 
bus and eiperiaioe and inrlndint the namei of two 
icferets. should be sent Mm 31 Rfaich 19C0 to 
Pi o f es aut A. Itetin, Pepartaaant of Electrical Enghieer- 
bw. Imperial CoUcia of Science ft Technology, 
London, S.W.7. 



The United Birmingham Hospitals 

THE QUEEN ELIZABETH 

HOSPITAL 
EdgbastoB, ffinnin^m, 15 

ApplleattoHS are invited for Iht foBowblt to$U: — 

<a) TECHNICIAN. Candidates should have experience 
in a Physics, Laboratory and preferably hold an 
ordinary National Certificate or equivalent qualifi- 
cation. Salary scale £495 rising to £625 per annum. 
<b) SENIOR TECHNICIAN (ELECTRONICS) to be 
icsponsibic for the maintenance ot electronic equip- 
ment in the hospital generally, and to construct 
and collaborate in the development of electronic 
instruments. Good experience in this field essential. 
Salary scale £625 risinjf to £810 per annum. 
Whitley Council Icmis and cnnditidns. 
Applications gtvins details of qualiHcations and experi- 
ence, together with names of two referees, to be sent 
to the House Governor, fhMn whom farther particulars 
may be obtained it desired. 



WARWICKSHIRE EDUCATION 

COMMITTEE 

Rugby College of Engineering 
Tectmidogy 

Applications are invited for the post of PRINCIPAL 
of the RUGBY COLLEGE OF ENGINEERING 
ThCHNOLOGY, which is at present concerned almost 
exclusively with full-lime sandwich courses leading to 
the Diploma in Technotot^y (Engineering), B.Sc. 
(Engineering) or College Diploma. Hitjh academic quali- 
fications, not essentially in Engineering Sciences, and 
reaponsiUa administratna experience al tbb level of 
eduealloa requbcd. Salary 0^430 x nS42.TS0. 

Further particulars and appllcalioo fonns, to be 
ictumed by the 9tb April, 1960. boa nodenigoed. 

N. A. y. YORKE-LODCB. 
Coonty Bdncatkm Officer 



THE MANCHESTERT COLLEGE OF 
SCIENCE AND TECHNOLOGY 

(FacoUy<lCTechnnIO);> in ihc Uniwoily of 

Manchester) 

Appointment of 

LECTURER IN METALLURGY 

Applications arc inviicJ for the post of Lecturer in 
Mi'taUur^\ with ihe litle and status of Lecturer in the 
Lniversiiv of Manchester. Salary according to qualifica- 
tions in the scale £'»00 x £5O-£l.150 x £75-£1650. Super- 
annuation under the F.S.S.U. Family allowances. 
Candidates should have specialised knowledge in at 
least one of the fallowing fields and must be prepared 
to undertake or supervise reacaich for which tnere are 
exsrikM IMIMt*: MetaUorgjcal Analysii. Refiactories. 
Non-Ferrous finraction. Physical MeiaUuigy. 

Conditions of appoinlaiam and application form 
may be obuined from the Rccisttar, Ine Manchester 
College of Science and TechncHogy. Manchester, 1, to 
whom apnliGatioiu must be relunted by Saturday, 2nd 
April, 



LIVERPOOL REGIONAL 
RADIOTHERAPY CENTRE 

Clatterbridge Hospital West, 
Bebington, Wirral. 

Cheshire. 

Applications arc invilcj lor the post of SFNIOR 
PHYSICI-ST Ironi jifaduatcs with previoas experience 
in nieJical or r.idiniherapv ph>sics. This department, 
wnh a staff I'f lour ph>sicists and live ph>sics lech- 

riiLi-tMs. (iflirrs K"'>d t.ii.ili[ics tor work in colliunction 

Willi iiindern raJiotherap> equipment (including a 
4 -MtV Linear A^eok-r.ilorl and jIm* increasing oppor- 
tunities in general medical physics. Salary Scale: £1,140- 
£1,S$I> p.a. Fonn^^plication from Secieiaiy. Croup 



THE UNIVERSITY OF LEEDS 

Department of Botany — 
Biophysics Subdepartment 

Applications are invited for a research worker to col- 
latxTate on biochemical and biophvsical problems 
associated with chanRes in the fine structure of timber 
on dcsa> by microorganisms. lliKh academic qualifica- 
tions and previous research experience essential, in 
.some relevant field such as biochemistry, mvcoiotiv. 
nucroblology etc. Appointment for three years at least 
from a starting dale to be arranged, at a salary within 
the ran>:e t700-£l,000 per year. Applicatittns giving 
aye, cspcricncc and the names of two referees should 
reach the Registrar, The University, Leeds, 2 (from 
whom furthar paiticalan may ha obtainatU at aoon as 
Id not later than lOih Aprf. INS. 



UNIVERSITY OF ST. ANDREWS 

Applications are invited for a LECTURESHIP IN 
A.VTRONOMY in St. Salvator's College, University 
of St. Andrews. 

The appointment will be made from candidates with 
research experience in the theory of stellar atmospheres 
and interiors, or in photographic and photoelectric 
photometry, or in optical and electronic mstrumenta- 
tion in Astronomy. .Some teaching experience is desir- 
able. Commencing date of the appointment is 1st 
October l<X)0. Salary scale £900 to £1650; starting 
salary according to qualifications and experience in 
teaching and research; F.S.S.U., family allowance, 
grant towards removal expenses. SIX copies of appli- 
cations, with the names of three referees, should be 
lodged with the Joint Clerk to the University Court, 
CoUcge Gale, St, Andrawa, Fife, fran whom further 
partiodars may be obtained, nan later than I6lh April. 



UNIVERSITY OF HONG KONO 

ASSISTANT LECTURESHIP 
IN PHYSIOLOGY 

AppUcatioai ats invited br the abovMiMitltwed 

post. 

Annual salarv fsuperannuable) is £1,375 X £50-fI,525 
for a man or il.iMn \ 140-ti,l60 for a woman. There 
is also an cspatriatton allowance of £225 a year if 
applicable. Income tax in the Colony is comparatively 
low. 

First-class sea passages are provided for expatriate 
stall and their families on first appointment and leavea. 
Aecmmwdatlon at ceasonable rental it provided far 
those receiving expatriation allowance. 

FhltlHr paniodaia and infbrmatitm as to the method 
of ap^eatian mmr be obtained from the Secretary, 
ASSOCIATION C»F UNIVERSITIES OF TOR 
BRITISH COMMONWEALTH. 36 OmdoB Square, 
London, W.C.I. 

Applications cloae, in Hong Kong aad LoDdon, oa 
29lli APRIL, 1960. 



NORTHERN POLYTECHNIC, 

Holloway, l^ondon, N.7. 

The Governing Body invites immediate applications 
for appointment, as from September I960, as 
LECTURER IN TELECOMMUNICATIONS to teach 
up to the Full Technological Certificate of the City 
& Guilds of London Institute and the Cirad.Brit I.R.E. 
Applicants should have specialised in Television trans- 
mission and reception systems and preferably have had 
some practical experience in a major research and 
development organisation. F-acililies available for re- 
search. Salary scale— £1.. 170 x £.15 x £1.510 x £40 x 
£1,550, together with allowances in accordance with 
the Bumham Award. 

Apply for further particulars and form of appUca- 
lion. 

R, H. CURRELL. VXXA. ■ 
CMe. 



SPACE RESEARCH BY ROCKETS 
AND SATELLITES 

Vacancies exist in Space Raeareb Groop in Fhyriei 
Department, Univenity CoUne, Ltmdon (IVolmoi tUt 
Harrie Massey, F.R.S.), for foUowhig penoaael: 
SENIOR RESEARCH ASSISTANT (pott-doctoiala 
physicist) to undertake research using raeketa and 
satellites; SENIOR RESEARCH ASSISTANT (poat 
M.Sc. or Ph.D. mathematician or physicist) to lBider> 
take research and to set up and supervise arrangemen ll 
for data handling (including tise of automatic com- 
puters); JUNIOR COMPUTING ASSISTANTS 
(female) with advanced level mathematics, G.C.E.; 
ELECTRONIC TECHNICIAN, with initiative, able to 
undertake accurate assembly of roclcet and satdlita 
electronic s\steins. and to take part in experiment and 
lesiint: MFf HANIC TECHNICIAN, vrith hutialire 
jiKl .ihthtv to undertake accurate machining. ' 
inent-making and development work. 

Applications should be tCM lO Dr. R. 1,, P, 
Dept. of Physics. UNIVERSTTY COLtEOE LON- 
DON, Cower St.. W.C-1. 



The United Birmingh.im Hospitals 

THE QUEEN ELIZABETH 
HOSPITAL 

Edgbaslon, Birmingham, 15 

Applications are insiled for the post o( PRINCIPAL 
(.RADK PHYSICIST to initiate v,ork on Physics 
applied to the various rields of medicine (other than 
Kadiotherapy). Responsibilities ot tile new sectitui will 
also include Radiation Proteeiicm in a number ot 
htjspiials. a Postal Film Uad^e service and Salely in 
Operating theatres. Technical assist.nice v,\\\ be pro- 
vided. There are opportunities for research and teach- 
ing. Candidates should have t^ood experience either in 
Hospital Phvsics or in some relevant field (tllch M 
Bioph.^sics. Flectronics t>r Nuclear Ph.\sicsl. 
Salarv scale tl.fifl.'^ rising to il.'JZO per annum 
Applications yivmy details of quatihcations and experi- 
ence together with the names of two referees should 
be sent to the House GomiM>r, from irhom fiirtlier 
paiticalan may be obtained if dctind. 



THE UNIVERSITY OF LIVERPOOL 

Applicutk>ns are invited for a post of COM PU I Eft 
MAI^rrENANCE ENGINEER for a DEUCE comput- 
ins machine i^^I^llat>on. Previoas experience of com- 
puter maintenance not essential, but a knowledge of 
computer design, or of pulse techniques as applied lo 
radar would be advantageous. Initial salar>' £65(>-£800 
or £800-£l.000 per aiumin. .according lo guulificalions 
and experience. Further particulars and forms of appli- 
cation may be obuined from the Rcijistnir, The Uni- 
vcfsitjr* L i verpool, 3, to whom applicalioM ibouM bo 
forwarded as toon as ponibte quoting rcferenw CV/NS. 



Copyrighted material 
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OFFIOAL APPOINTMENTS-ron/if. 



TROPIC AL I'KOnLC lS INSTIIl TI.. P S I R.. 
I.ondim. rcqiiirrs ^ \PF R I MF NT \l. 0\ MCE K 
ASST. I-.O. lo ii^'-isi III phvMviil K'sliii;.- ,iik1 .ijvi^ory 
work ol Fibre\ Svci inii. jiij in niorc tmivlamciuyl 
rcscurch wurk on lihrfv ot niiiurnl oriyin. Miniimmi 
giiais .— (t CM: " \ l evel in ph\sic^ jiiJ Jiuiihcr 
>cicni."f or iiuithN Mihji-ci cr ci,)uiv. Ovlt 22. 
Jc^rec in ph>Nii:s, r>r equiv.. ycncrjlly i\|H'vli.-d, 
fxpericnLt: ul it-si iiuMhuJs. ti'Mik" proi.c'^'^iny am! or 
flectronicv ;n. :} JvjnLice AiiC ;il least 26 tor HO. 
Salan. ranircs (Menl I <) tl .(M)?-!.! .2 VV M O. 
iMH litv {jiiL IS)-lHMO. 1 »Tni> troni Vtinistrv of 
labour. 1 tclmicil aiul Scientiri^: RcL:istfr (K). 2(>. 
K;nu- Si . 1 ..iiJ.Mi. S W I Qunw AI25 OA. 

NAIiaNAl I'! IN SUM 1 AUORATORV. It-JdniL!. 
I. in. Mv.s. n.iiiirt-. SCIKNTHK OlMCIKS 
StNIOR SO > HI HaMC Phv^j^s Divn, to do lunda- 
incntal rcst-arth on ph\ sual and <.hi.-tiiical prupcriiL-i 
ot solids at ver' hi;:h pressures Previous rd.ir^h 
e\pcricn^.c in smuL- (.Apcrinicniat hranch oi ['•\\ 
L.hemrMr> or enyincerinj: is rci^uircd Q"'''" I-' 
2iHt C-iasN lions, dt>|riH- At least 3 vears p,i>i-LT.ulu- 
Jlc cxpcrienLC required lor S.S.O. Salai. ran.-cv. — 
(Men) S O, £655-1.1.1511. S S O. tl .2.i ?-tl .46(). Forms 
from Minisu> ol labour, lechiiical and Scwnlific 
RcKiMer iK). 26. Kinu Si . I undon. S.W.I, quoting 
All^' 0\ ("losiny dale M) April t'vhd 



APPOINTMENTS AND SI ILATIONS 
VACANT 

7s. ptr iiu^Box Number Is. extra 



MIDDKHSliX C OUNTY COUNCIL 

ASSISI \NI ( MLMISTS rt.i'iireil ii .Mo'.den Puritica- 
tion Works. |slc«orlh S.i;,ij- .Uk-ordiny to qualifica- 
tions and c\pi-riena' uitlnu \ J( Special t7s5-ti070 
or APT II i765-tssn (*r Aiyr I i;6t0-£765. I ondon 
Weighting up to pawihic in addition F.stjblished 
Prescribed tjonditions Wriiien applications (2 refer- 
ees) to Chid ChtmiM. P.O. Box No. 7. Mc\horth. 
(Quote C.I09 N.S.) 



B.B.C 



StC Rl r \KY 



THE POLYTECHNIC 
309 Regent Street, W.l 

DEPARTMENT OF MATHEMATICS 

AND PHYSICS 

AppUcaUoi^ are biviied Tor two fulMime poitt 

(a) as a LECTURER in Mathematics; 

ib) as a GRADE B TEACHER in Mathematics; 

duties to commence on the 1st of September. I960. 

Candidates dMuld posiiess a nood honours de^ee in 
Mathematics and be al>te to lecture on the subject up 
!o degree standMd. 

Previous kctwfng or industrial etpcriencc is desirable, 
especially for post (a>. 

The salaor ifcale for a LECTURER commences at 
£1370 per 'annum rising Iw annual incrementi of £35 
io £1550 plus London alinwanee of £38 or £51 per 

.innum. 

The salao scale for a GRADUATE GRADE B 
TEACHER commences at £700 per unnuni rising by 
annual increments of £27 lOs to £1240 plus London 
allowance of ^^S or £51 per annum. Additional allow- 
ances are payable in respect ot a yood honours deiirec 
and training. A form ot appluaiion. which -.houKl be 
returned not later than 25ih M.irLh, Ivdu. may be 
obtained by sending a stamped addressed foolscap 
etivelope to the undersigned. 

J E. RICHARDSON 

Director of Educjiion. 

BIOCHfMISI intcrcsicd in bitilogicjl assn> work 
required lor Endocrinoloj^y Laboratory working in 
coiinecti»»n w iih cancer research. Salary on Whitley 
Council scale. Please apply with dctaiU of gualifica- 
lions and experience, together with the name of a 
referee, 10 the House Go*emor, ROYAL MARSDEN. 
HOSPITAL. Ftdhani Road. S.W.3. 



retiuire. NVORK ANALYST fprcferablv in 
. carl> in\) in lis Central I -.uiblisliinent 
Oflice. lor sluJ'' ol l>rf;,tni^.|[ i"n. procedures, ivork 
methods, siallin^' and iob duties ihrouyhoui the C-i)r- 
poration, Re«,|uiremen:s are a qiialiticaliori (prelerabl) 
m science or rechncloj^ i troni a L'niver>()y or proies- 
\ional ir»s^ituM'_>n. ro'-'etlier wilh some ihree wears' 
experience in Wnrk Siiid\ (pariii.ul.irl> MeihoJs Suid> t 
or equi\jlent 'ield^ I ne wtuk requires high personal 
qujliiie^. rnjtudin:^ .iti en' erprlsing, analytical mind, 
wide keiurai (n'eri.>i^, and an undersiandinjf approach 
lo working relaironship-. :iinot\i! people of widely differ- 
ing backgrounds. This is an interesting post with good 
prospects o*"* proniotioti ui a more senior position. 
Salary £l^^j (possibh hiyher if qualifications 
cceptional) risini? b> live annual increments to 
J:IM7(J nijx. p. a. Requests tor application forms 
(enclosing addrcsHctl envelope and quoting refcrencL 
bO.G.I30 NS) should reach Appointments Officer. 
Broadcaxting Hou«c. London. W.l, within five davN. 



HEAD OF METALLURGICAL 
RESEARCH DEPARTMENT I 

li is dc>:ri-d i(> appoint a Mead of the Metallurgical 
IVpannient ot a well known orgunlNUlion with inler- 
c>is in bo!h fundament a! and applied research The 
pt»si will apiX'al lo a vount; ni.in einiini; .ibnut l!l.S(l!l- 
£2.000 who has alread> ^^iven prnol ot Ivadervhip and 
abilil> !t> carr'. nu! .ind direc r*.sc.ii\!i .nid v\1m uill 
shorii'. \\- lixikiiiJ 'or liir'.lier MihM.Mitial .iJ\aiKcnu-iil 

The Mi..ct'Nslu! ^'.iiuliJ.iie vi iJ] [Ki\e iiriiiMial !iia\ii"hMi 
lo or;jani>e and develop hi-^ own iiru-s ot work and 
ample opporiuni!> lor piihlicai ion and pariicipalion in 
the activities ul iiietjllur>:ical and other scieniitic ■ 
soctcticH. The pcR*i can lairl.^ bv descritsed a> one ol i 
exceptional opportunity. j 

AppBcaHoBM in strict eonfldence lo Box No, €.471. ' 
THE NEW SCIENTISr. j 



Manaifin^ l>irector ol imi'»or;ani itritish pliarmaccui i- 
cal manul uUirers with Otlic^s in I.oikIou requires a 
55ecrelar\ ui:h the l')Mii\;inL: special nualitical ions. She ' 
should (j» have a H Sc dcL-iee in ( hcnn^f r.'. ; ih) have ! 
taken a busines-. irainiriL: cnur\e and be a conipetent 
sliorihand t>pis!. Ic) prfterabl> ha\e liad m'mk- s^cre- 
t.rrial or oiher bu'«ine>s experience, 1 he cuniiuencint: 
salaT> wilt bf i.<.>TnTnetisuraie with the responsibilities of , 
the p<isiii<>n and uil! take into acc<»unt age. 4|ualifica* 1 
tions. evperitiice, etc Write fully to Box No. C.4S0. 
IHt NEW SCIHNVIST. 



|EMI^ 

ASSISTANT 
ENGINEER 

E.M.I. Electronics I. id. has a vacancy 
in its Valve Division laboraUnics al 
Ruislip. Middiesex. lor an engineer to 
assist in carrying out interesting work 
on high vacuum valves. Applicants 
should be young, with at least H.N.C. 
in physics. Some relevant expenence 
togetlier with a knowledge of chemistry 
would be advantageous. 

Pleose write giving full details and 
ilitotiitg Ref. EL 162 f 3 to: 

Personnel Manaccr 
E.M,I. ELECTRONICS LTD. 
HAVES, MIDDLESEX. 



XK HNICIAN or JUNIOR TECHNICIAN imer- 
1 cMcd in biochemisiry required for biochemical and 
hioloaicjl a«say worlc in Endocrinolony Laboratory. 
National scales of pay. Please apply jfiving age, quali- 
licatioiu and experleace together with the "'""^ °' » 
fcfeice to the Haan Gownipr. ROYAL marsijf.N 
HOSPITAL. Fulham Kowt, S.W.i. 



THE UNITED STEEL COMPANIES LIMITED 

THE UNITED 




COMMNIES UP 

OPERATIONAL RESEARCH 
AND CYBERNETICS 

United .Steel is itic largest priHliieer ol steel in the country. It !ias in turn the largest 
O.K. group in ihe country : the DepartnienI of Operational Research and Cyber- 
netics, The Department's headquarters. C ybor House, is in the residential outskirts 
ol' Shcflickl. eli'^e lo the surroiuiding countryside. 

We have vacancies, ul all levels below the Head ol Department, to which men (or 
women) with experience will be appointed. These levels are designated : Manager: 
Senior: Scientist (senior): Scientist (junior). Salaries cover an appropriately broad 
range. 

inquiries, which will be treated in. complete confidence, are invited from those 
wilh a knowledge of the application of science to problems of management and 
control. We shall require evidence of experience in either O.U or cybernetics, or in 
any cognale acli\ity ^uch ,is computer programming or technology, systems analysis 
(including electronic v\^lcni>). economelrics. work study or ergonomics. 

I he problems dealt uiili are tlillieult. diverse and challenging. Houever. members 
ol the Departnieiit work in conirorl ible eoiulition^ witii Ir.ielahle colleagues inider 
adaptable rules. Facilities include a Pegasus computer (on which much pioneer 
work has already been done), an electronic laboratory (specialising in decision- 
making machine*;'), a library and staff dining-room. 

H^iile /or jurilier in/ormalioii and applwalitm loritis to : 
The iWiwIwi rtfatl ve Ollicar> Cyber Neute, I Tapton Nouia Road, SlM^ild, 10. 

or, if you prefer, a teller ivarkeil PERSONAL lo ihe Head of 'Deparlmeni. 



Copyrighted material 
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eIectroinics 



APPOINTMENTS AND SFTLATIONS 

WCANT—contd. 



NATIONAL COLLEGE FOR 
HEATING, VENTILATING, 
REFRIGERATION AND 
FAN ENGINEERING 

Borough Polytechnic 

Borough Road, London. S.Ei.l 

DIRECTOR: James E. Garside, M.Sc Tech.. Ph.D.. 
F.R.I.C.. F.I.M., F.Inst. F. 

HEAD OF COLLEGE: David R. Scott. M Sc.. Ph.D.. 
M.lnst.R.. A.M LH.V.E.. A ln^t P.. A.M.I.Min.E.. 
A. ME. ME. 

The Governors invite applications for the ioUowing 
appointment: 

RESEARCH A.SSISTANT 

Applicants should be University Graduates in Science 
or Enjtlneering. Consideration will also be given to 
those expecting to graduate at the end of this present 
academic year. Applicants should have a knowledge of 
Automatic Controls and an interest in Process Control 
Engineering. Where a candidate's qualitications permit, 
the results of the research may be used for the purpose 
of gaining a higher degree. Publication is encouraged. 

Salary — 1600 p. a., and the post is superannuablc after 
an initial period of one year. 

Further particulars and Application Form, which 
should be returned as soon as possible, obtainable from 
ihc under-signed. 

Fredk. J. Packer, 
Clerk to the Governing Body. 



CHEMIST 



required to undertake research on protective 
linishes including lacquers for non-ferrous 
metals. Applicants should have an honours 
degree and preferably experience in the paint 
and varnish field. A^e not over 40. Initial salarv 
in the ranse £1,000 to £1.500. Write: Secretarj-, 
B.N.F.M.R A.. Euston Street. London. N.W.I. 



UNIVERSITY OF NOTTINGHAM 
Department of Botany 

Applications are invited for an ASSISTANT LEC- 
TURESHIP IN BOTANY. Preference will be given to 
candidates interested in Bryophyta. Pteridophyta aiid 
Gymnospermae. who have had research e.xpericnce in 
some aspect of one or other of these jtroups. Salary 
within the scale £7(X) x £50 to £a."iO. with membership 

of the Universities' Superannuation Scheme and child- 
ren's allowances. Conditions of Appointment and Form 
of Application, to be returned by 14th April, from the 
ikegistrar. 



NCR 



Opportunities for Programmers 

The Imminent release of a new static solid digital computer of 
advanced design has created important openings in the Programming 
field. NCR Electronics offer you the opportunity of joining now 
a team actively engaged on challenging development work: 

Business System Programmers -wlthHonours Degree in 
Mathematics (or allied subject) plus at least 2 years of success 
In writing programs for commercial digital computers. 

Mathematician Programmers 

- with 1st or 2nd Class Honours degree in Mathematics - 

plus considerable experience in writing mathematical routines 
and a broad knowledge of numerical analysis. 

Specialists in Automatic Coding Systems 

- with experience in the design of autocode 

systems plus evidence of having written successful programs 
for data processing applications. 

Specialists in Diagnostic Routines 

and Engineering Test Programs- with a comprehensive 

knowledge of logical design and computer operations. 

plus the ability to co-operate with maintenance engineers 

in the designing of test routines. 



For a slrictly confidential interviexo 
(with S'CR Electronics Managementi, please aubtnit 
details of your backaround and qualifications 
to The Manager, \'CR Electronics, 

The National Cash Register Company Limited 
206-216 Marylebone Road ■ London NWl 




Assistant 
Ciiief Engineers 



SALARIES 

will be between £2.400 and £2,900 
according to qualifications and ex- 
perience 

Contributory Superannuation. 
Housing will be available. 
APPLICATIONS 

Write for application form, quoting 
appropriate reference number, to: 
Group Recruitment Officer. 

DEVELOPMENT AND 
ENGINEERING GROUP 

U.K.A.E.A. 

Rialey, Warrington, Lanes. 
Closin-! Dale: Uth April. I960 



DUTIES 

Post I (Ref. 206/J17) — To control the work of several sections engaged on the design of large 
chemical projects. The work will include novel and conventional engineering problems arising 
from the use of special materials and will involve provision for the remote operation of plant 
and equipment as well as design of associated laboratories and services. 

Post II (Ref. 207/J17) — To control the work of several sections engaged on the design of 
metallurgical and mechanical engineering plant installations. The plants are required to handle 
unusual metals involving the design of new equipment for vacuum casting, pressing, rolling, 
heat treatment, machining, welding and powder metallurgy processes. 

QUALIFICATIONS AND EXPERIENCE 

All applicants must have served a recognised engineering apprenticeship and be corporate 
members of a senior engineering institution or have equivalent qualifications. 

For Post I considerable experience of work at a senior level on high quality mechanical or 
chemical engineering design is essential and possession of an honours degree in either of these 
may be an advantage. 

For Post II considerable design experience at a senior level in a similar field, but not neces- 
sarily in nuclear engineering. Is essential. Some experience of constructional work and of plant 
installation would be an advantage. 
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ABO 



DIRECTOR OF RESEARCH 

(Eastern United States) 



A brief statement of 
qualifications and experience 
should be sent to 
Mr. David Young, marlced (NS) 781. at 



Executive Selection Service is advising on the following appointment: 



A young progressive organisation in the United States, with a staff of highly qualified 
scientists, engaged on research and development worlt in direct energy conversion, 
with a special emphasis on thermionic power generation, is seeking a Director of 
Research to co-ordinate and administer this work. The post is an exacting one and 
will be filled by a man of outstanding ability and character able to direct the efforts 
of an export team. His experience should include high vacuum techniques and 
ceramic bonding as well as the administration of a lirst class research department. 
He should have an Honours Degree and be between iS and 45 with some years' 
industrial as well us academic experience. A salary in the region of S20.000 is 
contemplated with opportunities for participating in the future prosperity of the 
organisation. 

As this is a contidentiat service, llie luinies of appliaiitis will not be disclosed 
without their agrcemeni. 

Associated Industrial Consultants Ltd bush house. London, w.c.2. 



MOUNT VERNON HOSPITAL 
Northwood, Middx. 

SENIOR TECHNICIAN II required lor Cancer Rc- 
searcti Latmratory. Work in connection with cvtoloyy 
and c> locliemi^iry of tiuman tumours Some organising 
ability required and previous experience in medical or 
biological researcli an adyanta^e Salarv scale 17W)- 
£960 per annum plus London WciyhtinK Applications 
Biviny age. experience and names ot two referees to 
Administrative Otticer. 



FIELD STUDIES COUNCIL 

SLAPTON LEY PItLD CENTRE 
Slupion. Nr. KingsbridBC Devon 

Applications are invlied for the post of FIELD 
ASSISTANT (Male) at Siapion Ley Field Centre, 
appoinimeni lo date from mid-July or as soon after as 
povsible. ApplicaniN should have an Honours dcyrcc in 
^ooloyy. Subsidiary Botany and, or Geography 
desirable. 

Salary £300 per annum with full residential benefits. 
The appointment will be for one year in the first place. 
This is primaril\ a teaching appointnieni but there are 
reasonable opportunities lor private study and research 

Applications should be sent (in triplicate^ naminy two 
referees and stating age. qualifications and experience 
of field work to the Secretary. Field Studies Council. 
9 Devereux Court, Strand. London. W C.2. 



THERE a vacancy for a man of up to 30 with 
a degree or eguivalent in CHEMISTRY to do 
research in the tield of natural products in a laboratory 
about twenty miles north ()f London Some laboratory 
experience is esseniial. Starting salary will be in the 
range £6^0-£S50 p a and the conditions of employment 
are attractive. Reply to Box No. CR.4, c/o Dawsons, 
28. Craven Street, W.C.2. 



ANOTHER OPPORTUNITY IN 
IRON AND STEEL 

BISRA 

ELECTRICDL ENGINEER 

or 

PHYSICIST 

ELECTRIC ARC FLRNACtS are rapidly 
becoming major contributors lo the increased 
supply of steel required by our expanding 
economy, Cominued progress will depend on 
the extent to which operation is scientifically 
controllcil BISRA hjs ulreadv ;idvanced know- 
ledge in this TiclJ and the results arc now 
being applied. 

The Steelmaking Division in Shedield 
wishes to expand its efforts and is looking 
for a GRADUATE ELECTRICAL ENGIN- 
EER or PHYSICIST to complete a team 
developing control and automation procedures 
to be applied to production furnaces and 
studying the behaviour of high current arcs 
so that thermal efficiency may be improved. 

Applicants >hould be up to 30 years of age: 
the successful applicant will be paid a salary 
commensurate with his experience and quali- 
fications. Written applications only, quoting 
••S-M.**," to the PerNonnel Officer. The British 
Iron & Sieel Research Association. II, Park 
Lane. London, W.I. 



A TECHNICIAN, who should have experience ol 
normal electronic techniques and prelerably also 
of transistor circuits, is required for work on an 
experimental project based on Leeds University and 
with -he main experimental work at a field site at a 
distance ot 15 miles. Ability to drive will be an ajvan- 
tage. and ability to keep careful records Mill be 
essential. The appointment will in the first instance be 
tor three yeirs and the salary offered will be related 
to the qualifications and experience of applicants. 
Further details may be oht.i'ned from the Secretary. 
Physics Department. UNIVERSITY OF LEEDS, to 
whom applications should be addressed and should 
reach her not later than 15ih April. 



SCOTTISH HOME DEPARTMENT. MARINE 
I ABORATORY. ABERDEEN. .SCIENTIFIC 
OFFICER. Unpensionable post (male) for scientist 
intertsted in the fishing industry, to join a team 
studying fishing gear and its modifications to increase 
fishing efficiency. Work will include investigation of 
the Uses ot natural and synthetic fibres. Post involves 
sea duty. First or second class honours degree in 
engineering oi phvsics or equivalent required. Age 
on 1. 1.60. Salary scale £635-£I.lio. starting 
above minimum in some cases. Opportunities to gain 
pensionable post. Particulars and application form 
from Fstabti>hment Officer. Scottish Home Depart- 
ment. Room 364. .St. Andrew's House, Edinburgh. I. 
Applications t o be re turned bv 9ih April. I960. 



NEW COMPUTER 
TECHNIQUES 



A new division has recently been formed to promote the further development of Advanced Computer 
Techniques including High Speed Storage and Logic. A number of vacancres remain to be filled- 
This is a unique opportunity for top class Engineers and Physicists to join and share in the growth of 
an expanding new division. 

The po%\i\ons yet to be ftUtd ore: 

1 TEAM LEADERS: Two Graduate Engineers with considerable experience of Ferrite Core Storage 
and Transistor Pulse Circuits. 

2 SENIOR ENGINEERS: Five Graduate Engineers with experience of Ferrite Core Storage or 
Transistor Pulse Circuits. 

3 POWER SUPPLY ENGINEER: To specialise in the design and construction of power supplies for 
Transistor Digital Computers. Previous experience of power supply design essential. 

4 TEST EQUIPMENT ENGINEER: To specialise in the design, construction and maintenance of 
special test equipment for Computers. Knowledge of Transistor Pulse Circuits and considerable 
praaicat experience is required. 

5 JUNIOR ENGINEERS: A number of Engineers (Graduates or H.N.C.) preferably with some experi- 
ence of Transistor Pulse Circuits and an interest in Computers. 

The posts are located within easy travelling distance of Central London and carry attractive, progressive 
salaries combined with excellent conditions of employment, with good prospects of advancement. 
Applicants are invited to write in confidence to the: 

PERSONNEL OFFICER: 

MULLARD RADIO VALVE CO., LTD. 

NEW ROAD, MITCHAM JUNCTION, SURREY 

Quoting reference JFC/NS 
"Mullard" it the trade mark of Mullard Limited 
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APPOINTMENTS AND SITUATIONS 

VACANT— con/ti. 



SCIENTIFIC ASSISTANTS 

rcijuired by 

THE ATOMIC WEAPONS RESEARCH 
ESTABLISHMENT. ALDERMASTON. 
BERKSHIRE. 



These pels provide training in experimental 
and re-.ear^h tcchniyues for young men and 
women wishing to enter a scientilic career in 
Physics. Mathematics or Chemistry. 



Current vacancies include a number of posts 
providing: assistance to more senior staff in; 
Biological Assa> Work. Mathematical Labora- 
torie*;. Chemical Technoloyy, Applied Physics 
and Chemistry. 

Successful candidates will attend a training! 
course and will be actively and (inancially 
cncourai^ed to obtain further qualitications. 

(iond prospects, whether your scientific 
interest is theoretical or more practically in- 
clined. 

Candidates (a;;e 16-26) should have G.C.E. 
In four subjects, including; Fn^lish Language 
and a scientilic ur mathematical subject. 
Students who hope to obtain these LjualiHcations 
in the near future may apply. 



SALARY: £335 (age I6>-£740. 

Superannuation Scheme (from at;e 18>. 
Modern Hostel. 



Please write for application forms to 
the Senior RecruilmenI Officer, at above 
address. Plca.se quote ref. 2549/215. 



Presentation of 
Technical Information 



The Group Research Laboratory 

AilSTANI IN THE LIAISON 
AND INFORMATION DIVISION 

who will be responsible for the pro- 
duction of progress reports and the 
editing of a technical review, which 
is distributed throughout the Group 
of some 80 companies engaged in the 
making of steel and many forms of 
engineering. 

Applicants must have some techni- 
cal knowledge and be able to present 
techaical information in an interesting 
and understandable form. 

Applications, giving age. salary, de- 
tails of career to date, and quoting 
reference L/I. should be addressed to 
the Recruitment OITicer. G.K.N. 
Group Research Laboratory. Birming- 
ham New Road. Lanesfield, Wolver- 
hampton. 



EXPANDING Flexitjlc Packaitini! Converters in llie 
Norlti-Wcst require Ciraduule or equivalent for 
development work on Itie extrusion of thermopla-itic 
materials in stieet, or as an extruded coating on to 
fibrous and non-fibrous substances. Salar.v according to 
qualifications and experience. 

Apply, uivinij full details, to Box No, C.472. THE 
NEW SCIEI>n'IST. 



IMPERIAL CHEMICAL 
INDUSTRIES LIMITED 

PAINTS DIVISION 

has immediate vacancies for 

LABORATORY ASSISTANTS 

These positions offer excellent opportunities for 
both boys and girls who have taken the Cieneral 
Certificate of Education in Chemistry. Physics 
and Mathematics at Advanced Level, and 
passed in at least Chemistry, although those 
with passes in all these subjects at Ordinary 
Level will also be considered. 

Every cncouraycmcnt is yivcn to entrants to 
continue their studies. Assistance given with 
accommodation where necessary. 

Apply in writing to: 

The Stair Officer. 
I.C.L PAINTS DIVISION, 
Wcxham Road, Slouijh, Bucks. 



ANOTHER OPPORTUNITY IN 
IRON AND STEEL 



CHEMIST 

or 

CHEMICAL ENGINEER 

OXYCIEN is revolutionising the production 
of steel and the limits to which it will speed 
up refining procedures are not yet in sight. 
The Stcelmakins Division of BISRA is engaged 
in invest iya! ions in steelworks and on pilot 
pbnts to discover these limits and develop 
new technitiue'i for using this ga« that will b« 
rapid, efficient and economic in operation. 

The Division invites applications from 
GRADUATE CHEMISTS or CHEMICAL 
ENtilNEERS to till a vacancy in the team 
working in this important field. Familiarity 
w ith the handling of liquids, gases and 
powdered solids would be an advantage but 
not essential. 

Applicants should be up to 70 years of age; 
the successful applicant will be paid a 
salary commensurate with his experience and 
qualifications. 

Written applications only, quoting "S.M.IO," 
to the Personnel Officer, The British Iron &. 
Steel Research Association, II , Park Lane, 
London. W.I. 



SENIOR SYSTEMS 
DESIGN ENGINEERS 

We have two immediate vacancies for Senior Systems Desitn Engineers to work in the combined 
fields of Data Handling and goods transference for a new Company jointly owned by Solariron and John 
Brown Limited. Their work will be initially in connection with 

AUTOMATIC WAREHOUSING 

involving mtchanical handling of goods, electronicalif-controtlcd and programmed to meet incoming onfer 
requirements. 

A SENIOR SYSTEMS DESIGN ENGINEER 

to study customers' existing systems and to propose schemes for the integration of these 
systems with automatic warehousing and self-service installations. A knowledge of Organisation 
and Methods techniques is required, and particularly experience in mechanical handling systems, 
together with the ability to prepare proposals and to estimate systems costs. {Ref. 252) 



A SENIOR SYSTEMS DESIGN ENGINEER 

to assess economic optimum conditions of automation in the above fields, and to produce 
block schematics, proposals and estimates of systems costs for the electronic control, 
programming and associated data handling. He will work together with Planning and 
Production Engineers throughout manufacture, test and installation. Successful candidates 
should, therefore, be familiar with business data handling methods and have experience in 
electronic logic design and in estimating both for our own manufacture and sub- contracted 
items. (Ref. ^3) 

The appointments will be initiatly at farnborough, Hampshire, and later in London. These are senior positions 
and command corresponding salaries 

^x-'" ■■'^ Pie«e write to Eric Bull, Personnel Officer 

SOLARTRON ELEaRONIC GROUP LTD. 

FARNBOROUGH, HAMPSHIRE 
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Hawker Siddeley Aviation 

^ LIMITED 



Due to an expandinc programme of work on guided missile projects 

THE RESEARCH GROUP OF 
SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD. ARMAMENTS DIVISION 

invite applications from graduate 

ENGINEERS, MATHEMATICIANS, PHYSICISTS, STATISTICIANS 

AND AERODYNAMICISTS 

for the following positions: 

1. PERFORMANCE INVESTIGATIONS 

Candidjtcs for ihis position should possess a dt'i;rce in Maihemalics, Mathematical Physics or Staiiittics and a sound grasp or one or more of ihe following 
branches: — 

Prohabiliiy Theor. — Statistics — Numerical Analysis — Operational Calculus. 
The succe'»'-ful applicant would be expected to investigate a wide range of niathemjiical and statistical pri)h!ems on mi^^iIc performance. Computor 
facilities will be u\ailjblc and if it is fi)und nccc'^sarv, programming training will be provided. 

2. DIGITAL PROGRAMMING 

Candidates for Ihis position should possess a de^irce in Mathematics or Physics and preferably scientific prograniming experience, though this is not essential 
as traininy will be provided if necessary. 

The successful applicant lAoutd be enyai^ej mainK on diyilal programming in connection w i:h advanced performance calculations, though other mathematical 
techniques u ill be required. 

3. MISSILE AERODYNAMIC AND AEROELASTIC INVESTIGATIONS 

Candidates should possess a degree in Aerodynamics, Physics or Mathematics; and preferably have some experience relevant to the vacancy. 
The three positions vacant are: — 

(a) For work on theoretical aerothemioclastic problems. 

(b) For digital programming \^ork at intermediate level in connection v^ith aerociastic and kinetic heating problems. Some digital programming experience 
is desirable, but otherwise full training uill be given. 

(c) For aerod\namic interference problems in the supersonic and hvpersonic regimes. 

4. MISSILE SYSTEM ANALYSIS 

Candidates should possess a degree in Mathematics. Physics, Electrical or Aeronautical Engineering or the equivalent. 

The work consists of theoretical systems analysis investigations of an advanced nature on the performance and siabilii> of guided weapon systems. The 
problems are studied on one of the largest and most successful analogue computors in the country. Another computor of similar capacity is now becoming 
available, and in addition many of the simuJaiions are completed in parallel on a Pegasus digital computor. 
The two positions vacant are: — 

(a) Section Leader to lead a small team of graduates and assistants and have at least 2-3 years' experience on simulators, missile systems analysis or 
servo design. 

fb) A more iunior position suitable for candidates between 21 and 25 }'ears with an interest in systems study work, although not necessarily having 
previous experience. 

Substantial salaries uill be paid to well qualified candidates with experience in one or more of the above subjects. 

The Company's research organisation is set in rural surroundings at Whitley, nr. Coventry, within easy reach of the city centre. 

Applications will be treated in the stricirst confidence, and should be addre^st-d to: 

SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LIMITED 

BAGIINTON, Nr. COVENTRY. 

Quoting reference number T -A.O.I ARM ! RESl 13, 



GUIDED WEAPONS 

A. V. ROE & CO. LIMITED 

Weapons Research Division, Woodford, Cheshire 
TRIALS ANALYSIS GROUP 



There are three senior vacancies available for staff to supervise the 
analysis of the results obtained from the flight trials of guided missiles. 

The work of the Group includes the investigation of problems on 
flight dynamics, supersonic propulsion systems, and the behaviour of 
automatic control and guidance systems. 

Extensive computing and data reduction equipment is operated hy the 
Group and the services of a large electronic computer are avadable. 
There arc immcJiace vacancies lor 



pott) 



AERODYNAMICIST . 
ELECTRONIC ENGINEERS 



Isi or 2nd class Honours 



(2 posts) 

IVcrce in an appropriate 



Qualificati< 
subject. 

Experience : W least 3-5 years' experience in industry or a research 
establishment. 



AppUcaiions wiih full dt'iails and ijuoiins rrjervncv \o 
he seni to the iuldre^\ below. 



R.95/N should 



There is also a vacancy for a 

SECTION LEADER 

to head the Trials Dcsij^n and Planning .Section. 

This section is responsible for the theoretical design and planning of 
guided missile air experiments and ofTers an exceptional opportunity 
for a well qualified senior man to obtain a broad view of the guided 
missile technology, 

A knowledge ot either electronics ttr insirumeniuiion or aerodynamics 
is essential and experience of the mathematical planning of large scale 
experimental research programmes would be an advantage. 



A first or second class honours degree in Mathematics 



Qualifications 
or Physics. 

Experience: At least 5 years' experience in industry or a research 
establishment. 

AppUcaiions hi/A full lUiuih imd tjuolhig Ref. No. R.96^S should 
he H'tti lo the address below. 



The Division is situated in Woodford. Cheshire, in pleasant surroundings with good housing and shopping facilities and a 
Hanker Siddeley Group pension scheme is operated. 

Chief Engineer, Weapons Research Division, 
A. V. ROE & CO. LIMITED, Woodford, Cheshire 



Cor' 
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VACANT— cortfd. 




PHYSICISTS 
AND ELECTRONIC 
ENGINEERS 

The Research Laboralorics of E.M.I. 
Ltd.. have several vacancies for Physicists 
and Entiiwere to emaae in mearch pro- 
jects associated witn the following: — 

Acoustics with particular reference to 
problems of magnetic tape recording 
and of stereophonic recording. 

Colour Television with particular 
reference to circuit rcMarch. 

Microwave Valves. 

Solid State Physics with special 
lefferenee to photo-electric and photo- 
conductive. 

Applicants ■.liould have a good honours 
degree in ph>slcs or engineering and pre- 
ferably a I'h.li. or research experience. 
The nature of the previous experience is 
relatively unimportant; much greater 
weight IS attached to the ability to think 
originally. 

Applicants should apply, with full details 
and quoting Ref. RES/V/1, to: 



EJMJ. LTOn 
HAYES, MIDDUSEX. 



RADIO MECHANICS. IVmi.incni and pensionable 
vacancie> exist lor young men experienced in Ihe 
□ ssetnlily. instjlljlion and teslinfi of HF and VHF tele- 
communieations equipment, prelerabty in connection 
v^ilh aviation grt)und services. 

.Staff will be based at Ifie Enyineerinj; tlivision of the 
Company, address below, but their main duties will 
take place overseas for varying periods installing Ict©- 
communicaiinns equipment, whilsl overseas a generous 

dailv alIov\ jnee is paid. 

I \-serv!ces jxTsonncl of fully skilled ea'ci;nrics are 
particularly welcome lo apply. 

Applications lo [he Pcrsnnnt-l 011i,iv INtllt- 
NATIONAL .AliR.Xnit) Lin M f ■ R ' Si.t'dl, 
Middle.ses 



THE MORGAN CRUCIBLE 
COMPANY UMITED 

requires a 

CHEMIST or PHYSICISfT 

to act u a roOCESS CONTROLLER in the 
manniactiue of CERAMIC RESISTORS at 
their Norton Woffct, Worcester. 

A man of 30/45 years of age with a Higher 
Nationit Certificate or equivalent and industrial 
experienca in the ceramic industry would be 
ideal for iMs vacancy. Experience in industrial 
iaboraloiy tediniques or the supervision of 
laboratory staff would be a useful alternative 
background. 

This post olTers opportunities in an expanding 
branch of a large organisation with widespread 
interests both in this country and abroad. 
Superannuation iclwine — Canteeiv — transpoit 
facililies fnrai Woreoter and Penhore. Salary 
acoording to age, quIHIeatiom and experience. 

Apply giviny full personal details and parlieu- 
lars ol p<isitions held to: The Staff Department. 
The Morgan Crucible Company Limitvdt Mor- 
ion Wmfci. Woodbiny Lane. Noftoa. Woraea- 
ler. 



SCIENTI.ST retiuiied by the National Coal Boaid 
for their Labonlmy in Cowdenbeath, Fife. Salary, 
according lo quallficaliom and experience, within the 
scale i:6}0-£l,ll0. Caiididalcs tlMMUd ponen a IHgrec 
or equivalent qoalification in Chemisinr^ and have 
experience in general chemical analysis. The duties of 
the successful candidate will include the analysis of 
clays for brickmakin^, the analysis of water, and the 
training and supervision of junior staff. Applications, 
stating age, education, qualifications, experience, 
present post and salary to Ana StaK Manager, Wen 
Fife Area. National Coal Board, Church Street, 
Civ^denbeath, Fife. 



BFmORn rOLLEGL (University of London). 
ResetU's Park. N.W.I. Applications are invited for 
the post of UNSKILLI I) I AllORMORY AflENO- 
ANT FOR SCIENCE DEI'ARIMENTS (full or part- 
time), vacant immediately. Salary: £S par week. Appli- 
catieina to the Secretaiy. 




THE BLUE CIRCLE GROW 
OF CIMKNT COMPANIES 

( III MICAL 

TLCHiMCAL 

ASSISTANTS 

Applications arc Invited from young 
men with gualilications not lower than 
the Ordinary National Certificate in 
Chemistry or G.C.E. Advanced Level, for 
analytical work in the Research Lahora- 
toriei of the Associated Portland Cement 
Manufacturers Ltd., or in various Worts 
Laboratories. 

The Research Department is near Dart- 
ford in Kent, within easy access of the 
S.E. London area and several Wotics an 
in the same area. Other vacancies exist in 
various parts of the country. 

Good salaries according to iiiialihca- 
tions and experience. StaB profit sharing 
bonos and pension schemes. Facilities for 
continued part-time education in appro- 
priate cases. 

ApplicalioriK lo the 
IHRE(^OR OF RESEARCH. 

The A.P.C.M. Ltd., 
RESEARCH DEPARTMENT, 
GREENHITHE. KENT. 



NATIONAL INSTITUTE FOR 
RESEARCH IN NUCLEAR SCIENCE 



Two senior posis are In he tilled in the RUTHERFORD HlfiH ENERGY LABORATORY. HARWFIL, of the 
National Institute for Research in Nuclear Science. The Laboratory provides very large equipment (n<itatil> the 
7 CeV PrMOR-Synchrotron NIMRODI tor high energy physies research. 



HEAD OF SCIENTIFIC AND 
TECHNICAL SERVICES 

Control of agreements, with univefslties, 
Adndnittfathie and technical lervioei for onhwrsity 

pfayitciKs ining the Laboratory. 
Libiaiy and infonnatioa wrviBti, amfncnces and 



RKtdilRKMENT.S 

Honours I»hvsies deprec. several years' esperience in 
Scieniilie Administration Rescafdl eapcrience hi 
high energy physics an advantage. 



HEAD OF ADMINISTRATIVE 
AND PERSONNEL SERVICES 



Staffing policy and negotiatiiNn. 

Personnel Administration for 

engineers and craftsmen. 
Administrative and office aervicea. 



sun irf icicatbis. 



REQUIREMENTS 

Experience in panoniHl woric in a laige organisation 

Oraduate preferred. 



The starting; salary for either post will no: he less than £l.(iOO p. a. 
Please send POST CARD for full details, conditions of service and application form to:— 

GROUP RECRUITMENT OFnCER (1S4S/215) 

(for Secretary. N.I.R.N.S.) 

Atomic Enefxy Research Eslablishmfnt 
HARWELL. DIDCOT, BERKSHIRE 



Copyrighted material 
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APPOINTMENTS AND SITUATIONS 
VACANT— co/i/ci. 



ASSOCIATED LEAD 
MANUFACTURERS LIMITED 

THE COOKSON HOUSE RESEARCH 
LABORATORIES of Associated Lead Manu- 
laciurcrs Limited (part ol the Goodlj« Wall & 
Lead Industries Ltd. sroup) require the follow- 
int; senior research workers 

1. A CHEMIST or METALLURGIST to work 
on the extraction and refining of antimony 
and the production of antimony oxide. The 
successful applicant will 

(a) be a phvsical or inorganic chemist or 
a metallurgist with a good honours de- 
gree and probably a research degree, 

(b) have had several years' industrial re- 
search experience, probably in the field 
of non-ferrous mctallurgv, 

(c) be aged 30-40 

2. A CLASSICAL PHYSICIST to «ork on a 
variety of problems including g[a55 polishing, 
producilon of dielectric materials and the 
classification of tine powders The success- 
ful applicant will 

(a) have a good honours degree and prob- 
ably a research degree. 

(b) have had several years' research experi- 
ence including some industrial experi- 
ence. 

(c) be aged about 30-35 

Both the above positrons are permanent and 
oHer scope for advancement. The research 
laboratories are in Wallsend. within easy reach 
of the Nonhumbrian coast and Newcastle upon 
Tyne. Working conditions are good and salaries 
will be related to qualifications and experience. 
Apply to: — Research Manager. Associated Lead 
Manufacturers Limited. Ctxikson's .Antimonv 
Works. Willingion Quav. Wallsend. Northum- 
berland. 



SENIOR LABORATORY TLCHMCIAN to be re- 
iponsible tor new ph>>.ivN teaching laboratories and 
lecture demonstralioas up to degree standard Appoint- 
, ment to be taken up as from 1st July or by arrangc- 
; ment. Salary according to University scales plus Lon- 
' don Weighting. Applications in writing, giving details 
of age and experience to Secretary, KING'S COL- 
LEGE. Strand. W C : (Ret. 3066.)' 

■ UNIVERSITY COLLEGE OF 
NORTH WALES, 
Bangor 

APPLICATIONS ARE INVITED from graduates lor 
the post of Research Assistant in the Dcpartmeni of 
Agricultural Chemistrv. to work on organo-mctallic 
complexes in soils and plants. Candidates should hold 
a degree in Chemistry or Biochemistry, 

The appointment will be for three >ears, on a salarv 
scale £450 x £50-£50i). 

Applications, giv ing ihc names of two referees, should 
reach the undersigned, from whom further particulars 
may be obtained. NOT LATER THAN THE ZSm 
MARCH. 1960. 

KENNETH LAWRENCE. 
Secretary and Registrar. 



SALES MANAGER with flair for sv<,tematic market- 
ing to ruri Ultrasonic Flaw Detection sales. Experi- 
ence of selling technical products to metal industry 
essential. Excellent opportunities for qualified man lo 
expand already rjpidiv growing sjles. Write full par- 
licuUrs to ULTRASONOSCOPE CO., Sudbourne Rd . 
S.W.2. 



COMPUTKR PROGRAMMER 
(for LEO II) 

is required in the Research Department of a 
diesci and electrical engineering tirm. The work 
covers a wide range of technical problems and 
the programming section forms part of a 
mathematical team in which the programme 
specifications originate. Previous programming 
experience is desirable, but not essential. 

Replies, ci^int: brief resume of quiificalions 
and cxperienee. to Staff Employment Ofirer, 
C.A.V. Ltd.. Wurplc Londiin, 
qoofinB Rcf. R34G. 



F 



I EDINBURGH 



Due lu Kcrranti's continuous expansion in (he fields of ground and airborne radar. 
Instrument and fire control systems and machine tool control, there are immediate 
vacancies in a >\ idv range of engineering. 

DEVELOPMENT ENGINEERS 

Mechanical and electrical engineers and physicists are required uith 
experience in any of the following fields: (1) Micro-waves; (2) Servo 
mechanisms; (3) Precision mechanical engineering; (4) Circuit development 
(including transistorised circuits) for analogue and digital computers. 

Ref. Inst./ 143. 

A particular vacancy occurs for a servo engineer in the application of 
advanced servo mechanisms for high precision machine tool control. The 
problem is to extend the performance of hydraulic servo mechanisms and 
their associated transmission and feedback systems beyond present-day 
standards and represents a challenge for a man with good theoretical and 
practical experience of servo work. Ref. CDE/143. 

TEST ENGINEERS 

(Openings occur for engineers with some years' experience in the radar field 
who arc capable of handling the design problems on test equipment for 
new radar systems. Ref. TE/143. 

SERVICE ENGINEERS 

Computer controlled machine tool, co-ordinate positioning and high speed 
measuring systems. 

An electronic engineer is needed with good experience of servo control 
and preferably of transistorised circuits who will, after training, introduce 
our equipment lo customeis and advise on maintenance. This post will 
involve contact with a wide range of activity from the latest developments 
in heavy industry to nuclear research in university departments. Some 
tra\el overseas might also be involved. Ref. Tr./143. 

Radar and tire control systems. Electronic engineers are required who have 
up-to-date experience on the servicing of micro-wave radar equipment and 
instrument engineers who have experience of aircraft instruments and 
preferably some knowledge of gyroscopic gun sights. These particular 
openings niicht be vcrv suitable for ex-service technical officers or senior 
N.C .O. s. * ' Ref. Tr./143. 

TECHNICAL AUTHOR 

A vacancy exists for a Technical .\ulhor lo work on radar and fire control 
systems. The successful applicant may also be asked to give courses of 
lectures on these equipments in our Service School. Some teaching experi- 
ence would therefore be desirable. Ref. TA/143. 

Senior and Junior vacancies exist in all cases. There are openings for graduates in 
all the above types of work but those with relevant experience only are also needed. 
Staff positions with membership of pension scheme and attractive salaries will be 
offered to suitable candidates. Interviews will be held in either Edinburgh or 
London. Please reply giving details of training and experience quoting appropriate 
reference to 

PERSONNEL OFFICER 

FERRANTI LIMITED 

FERRY ROAD. EDINBURGH, 5 



MARKET SURVEY 
DEPARTMENT 

Experienced man .'2 45 re^juired in Cardift 
area by tirm of vpecialised engineers in group 
rtl imernationa! repute. This is a staff appoint- 
ment and previous experience is essential. 

Sjlai> Jiij cxpcf)''C-«; pcn-«iuii schc-tiiu. 

Write giving full details of history, and 
salary required lo 
Box No. 586, 6 ALDFORD ST.. W.I. 



EXT \4 LTD. invites applications from ELEC- 
.iN.lVI. TRONIC ENCilNEERS with practical 
training and experience in circuit design. A knowledge 
of semi-i-onduciors, photo-elcclric, and magnetic pick- 
up and storage devices used in conjunction with elec- 
tronic switching and pulse generating circuits in com- 
puter and industrial control systems would be of 
advantage. The successful candidate, under 35 years 
of age, and with a degree or equivalent qualification, 
will be responsible for experimental development work 
in an expanding companv offering good prospects. 
Apply Personnel Officer. English Numbering Machines 
Ltd.. Queensvvay. Enfieid, Mi'ddit. 



The United Birmingham Hospitals. 

THE QUEEN ELIZABETH 
HOSPITAL. 

Edgbaston. Birmingham, 15. 

-Applications are invited for the post of TECHNICIAN 
in the Physics Department for general laboratory 
duties including the use of radioactive isotopes Salary 
£435 rising to £620 per annum. 

Applications giving details of qualifications and 
experience, together with names of two referees, to 
be sent lo the House Governor. 



CHEMIST, good honours degree, age 25-35, with 
developed interests in labc^tory apparatus and 
instrumentation, and experience of gas chromato- 
graphy. Interesting, progressive post in charge of 
development of new equipment and customer demon- 
stration of existing range. Apply in writing, stating 
sularv required, to Technical Director, SHANDON 
SCIET^IFIC COMPANY LIMITED. 6 Cromwell 
Place. London. S.W.7. ^ 



Cc[ aterial 
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APPOINTMENTS AND SITUATIONS 
VACANT— confrf. 



PHARNMCOLOCIST. J. F. Macfarlan & Co. Lid. 
invite applications from graduate! in pharmacology 
or allied sciences lor the above ponition. Applicants 
should be familiar with modern pharmacological tech- 
niques, previous research esperience desirable but not 
essential. This post oSen an upportunily for a young 
worker to join a research (cam engaged in the search 
for' new drugs. Attractive working conditions are 
offered. Salary in accordance with qualitit-ations and 
experience. Applications giving details at ai;e. qualiti- 
cations. and experience should be sent in writing to 
the Teclinieal Diiector. J. F. Macfarlan & Co. Ltd., 
Abbeyhm Chemical Wor ks. Edinbur gh. 8. 

CONSULTANTS REQUIRED:— Scientists and En- 
gfaieen located throughout the U.K. required to 
act as occasional advisers on industrial probtems. Send 
eom p e ehe niive professional details in confidence to 
BoxNo. C.47». THE NEW SCIBWIIST. 

UNIVERSITY OF OXFORD 

Elcetmks olHccr required in Phariaacolagical 

liabeial— J engaged in research and teaching. Salary 
according to uualilicatii>n and experience. Application 
to Professor w D M Paion. Department of Pharma- 

coloiiv, hioulh Parks K.ud. Usford. 



PUBLICATIONS ASSISTANT 



The British Cast Iraa 

invites applications for the , 
the Publications Officer. 

Applkants sboaM have experience in: 

III Ttcbaical iiillli^ani lit iHnn, 
II) Preparaliaa of €Utf far priaMn> layMl 
and ordcrlsK of bwcks. 

13} Sopenision of proofs. 

Technical experience .should preferably be 
metallurgical, but tlw ability to appreciate new 
ideas and to harmonize copy and Uyoot la more 
important. 

Some knowMaa of eiiribllioiii end displays 
siroaM be an asset. 

The Association ha^ a five-dav week, con- 
tributory pension scheme, and daily ^^.^n^P'^^^ 
is available from Hirnimyham and Reddilch 

.\ppiiL:atinns sljtint; j^c (Isctwecn 25 and ?.^). 
and experience should be addres.sed to the 
Director. The Britiah Cast Iraa Raearch 
Association. Bordesley Hall, iUvcchufch. 

Hirmin^h:im 



TECHNICAL AS.SI.STAWr (malel aged up to 28. re- 
quired in Chemical Development Department of 
Company near Cambridge tn assist in development of 
chemical manubcturtm: proctsscs Qualifications: 
O.N.C. in Chemistfy (or tquivjknt) and one year's 
industrial experience in chemical development, chemical 
eneinccrini; or analytical work, essemial CkkiJ condi- 
tions of employment and prospects. pcnsi<)nahl!r post 
Lodging acoommodalion arrangeable. Write (Quoting 
No. 1»S> Ptnonad Manager. FiSONS PEST CON- 
TROL tIMrTED. Haraton. Cambrid»e. 

THE COLLEGE OF AERONAUTICS 

Appticuiions arc invited for the appointment of 
TECHNICAL PHOTOGRAPHER lo take charge of j 
section euhich uses photosniphy in research, the work 
including high speed cinematography, photomacro- 
graphy. aerial and colour photography, data recording, 
and the photography of iMKCialised equipment, together 
with Ihe productkm of viwKl aida tor lectaring. Pre- 
fmncc wiU be given to candktaccs holding the nml 
exumination (scientific section) of the iRMtitute of British 
Photographers. Salary in icale £800 x £25 to £1 .000 x 
£25 to £1.130 ii.a. with Loeal Government superannua- 
tion, oooimeocing salary depending upon age. qualifica- 
tions and experience. Consideration given to houxin^ 
reQUireincntl. Applications tsiving full pjrliculjr> jnd 
quoting the names o( three reterees. to the Recorder, 
The College of Aeronautics. Cranficld, Bletchlcy. 
Bucks. 

RESEARCH ASSISTAVr needed, full-time or half- 
time, for work in economics or xtatisiticx. D^ree 
or other qualifications required. Salary according to 
qualifications and experience within the range from 
about £450 to 160<) p a. fuU time. Applications with 
the names of not more than two referees to the Clerk 
lo the Faculty of Commerce & Social Science, The 
University, Birmingham 15, by March .'I. 



PROMISING 
OPPORTUNITIES 



are offered to yirl-. leaving >^:hool. and older 
girls with a likiny tor ph>M».>. or iii.Uh(.'rnalic>i. 
and an apt itiide lor pra^ ti^al ork, \i> enter 
an expanding brjtK'h ol the electronic industry. 
If this prii\peci inierestN you. why not write 
for an appomtmcni to come along and discuss 
it with u^ in more detail.' Pled'-e quote TO/l, 

PI- RSONNEL OI FICKR. 
M.O. VALVfc CO. LTD.. 
BROOK GREEN. HAMMERSMITH. W.«. 

{A subsidiary of the G.E.C.) 



A SUB Assi'ttjnt required to answer, from published 
and other source^, varied enquiries from industrial 
and research organisations. Experience of enquiry 
work and knowledge of languages desirable. Startini; 
salary approximately £600 p. a. Good prospects. Apply 
Director. Aslib. 5 Belgrave Square. London, S.W l. 



PHYSIOLOGIST OR CHEMIST 
FOR SERVICE IN MALAYA 

The Research Or^anisaiion ot a major group 
of plantation companie^ operating in Malaya 
has a vacancy for a ph^ sioloyist or chemist 
whixse principjl durif uill he to take charye 
of the chemical |jhorator\ and of sand culture 
trials, and to develop and eipand exisiiiiu 
techniques of foliar anah ^i^ and Ji.i^ti.iNi ii, 
physiologv. Suitable qualiticalii>n> '>\oLild be an 
Hunour\ Deyree in chciniviry or botany witfi 
suitable post-graduate experieiue but applica- 
tioas jre also invited from candidates with an 
Honours Degree who would be willing to 
undertake a wtber period of training befoee 
pfooeetfing to Mal^. 

Iniiijl salary und commission will be at least 
£2.200 per annum, plus allowances, free acconi- 
mndation. pas^aL:c^, and prctvidcnt fund, 

Applit:aiion>, yiving full details of qualttica- 
tions, experience, age etc., should be Mcnt to 
Box D.693 c/o Streets, 110 Old Broad St.. 
E.C.2. 



ASSISTANT 
PHYSICIST 

required for X-Ray dlViadian «Nnk mUh a 
ntetaHurgtcal biaa, Prev hma experience not 
eaacntlal but applicants should be of HNC or 
Pan Degree level or be a Grud. Int. P. 

PERSOINSEL OFMCER, 

FAIREY AVIATION UMTTED, 
HAVES. MIDDLESEX. 



GRADUATE CHtMIST required lo ^upcrvUc- 
lalxiralory in N.W. Lonjcni. citncfTiieJ wjth itvh. 
nicjl u»pcct-S of product. U)r (iverM'a^ I his j(>[H>iiit- 
ment is within a rapidiv c\paIlJln^ (iroup jnd is uf 
particular interest to umhitious jpnlieants. Experience 
in celloid chemistry. rheoloji> . pol\tiur lechiiolo(iy and 
foreign languages would be udvunta^eous. Octuils in 
confidence to Personnel Manager. Box No. C.477. 
THE NEW SCIENTIST 

BEDFORD COI I F(iF (Universily of i-ondonV 
Regent's Park. N W 1 VpplicMitms are mviled for 
from boys or girls (ji;e I.S-:.<i Uir ix^sls as JUNIOR 
LABORATORY TECHNICIAN In llic IX-panmenls 
of BOTANY and PHY.SIOI.OCiY. vacant immcdialcly; 
Ci.C.E. or Advanced Level in relevant subjects desir- 
able. Salary ran^c : £4. Is. -t?. Us. per week, plus 
London Weighting Appllciiions to the Secretary. 

JUNIOR TECHNIC I ANS required in PHYSIOLOGY 
Department (for work ulth animalsl and In BIO- 
LOGY Department. Waijcs U.lsiid ti, 17 Ms (kl. 
according to aiie. plus London Wci^jhtliig. Apply in 
writing to the SccrcUrv. QUfcEN FLI/.ABETH COL- 
LEGE. Campden Hill Road. W S 



TTCHNiCIAN OR JUNIOR TBCHNKntAN leqalnA 
i- for Metabolic Unit to aaaist with research oa 
sierod metabolism. .Salary. Technician £6IS-£7S(^ 
Junior Technician £322-£SI7. Apply SecreUry, 91. 
Mary's Hospital Medical .School. Paddinglon. W.2. 

ELEC1 RONICS is the creat career for the future. For 
details ot openings and Courses (with apparatus) ia 

all hranehes. write B.I.E T. (Dept. E. 7). London, W^. 

APPOINTMENTS AND SITUATIONS 
WANTED 

7t. ptt lint— Box Ntimbtr Is. mint. 



RESEARCH GLASSBI OWFR. :6 year ' erpetlence, 
16 years as Chict dlasshlower In Lheintcal Ke. 
search Laboratoriei^ aeeks post offering scope tor ideas 
and Mtiathw. Bon Ha. DM. THE NBW SCIBNtlSr. 



FELLOWSHIPS, GRANTS AND 
SCHOLARSHIPS 

7». per lime — Box Number Is. extrn. 



I I NIVERSmr OF LONDON: Apriitaliam «• to- 
U vlied for IMPERIAL CHEMtOuTlNDUnKIBI 
KESb \RCH FELLOWSHIPS ta DiDdNiaiM]r. Ooa- 
istry. Chemotherapy, Engineciiafc MMallwar, MaraHi- 
cology or Phnics. The Fellinn^pa inl b* triOli Ika 
ranae of-fMNMEIJlOO pet aaMmi aii4 iriii nonaaUr ba 
tenable from I October 19C0 for three yean'. FkmRr 
Allowance and F.S.S.U. E>etailed regulations and applw 
cation forms may be obtained from the Academic 
Registrar, University of London, Senate House, W.C.I. 
Applicatimu must be received not later than 30 April 
1 460. 



I TNiVERSITY OF UMIOOK ApMcMim we tm- 
U vited for a TURNER * NEWaDl RAEARCH 
FELLOWSHIP in Eaainiarint. bmyaaiE ChoBiMir Or 
Physics. The FelhHnEip will be wMhia the noie e( 
£80O-£l,00O per anmrai and wHI normalhr be lenaHa- 
from I October I960 for three years. Family AUovanoe 
and F,S.S.U. OeuQed regulations and application fonat 
may be obtained from the Academic Registrar, Univer- 
aily ol London. Senate House. WC.I. Apptiea(ir>n« 
must Ise received not later than to ,\pnl !''*>(» 

R.R.E. RESEARCH FELLOWSHIPS 

Minisir\ ol Aviaiion inviics jppltcations for SENIOR 
jnd JUNIOR RFSI ARC H IH LOWSHIPS tenable 
tor three at the R^)YAL RADAR EST^BI ISH- 

MtNI . Malvern, comiiifntinti Autumn 

Considerable CHOICE OF SUBJECTS ^viihin (he 
HcIiJn ol iiuerest to the tsUhltshmcni . I hcNr iticlude 
expcrimenial and theoretical research in low tempera- 
ture phvsius: electrical and optical properties o( .««mi- 
conducior-.. inlra-red spectroMjopy; microwave physics 
incIudiPK resonance icchnigucs. electronics and radio 
a'*trononi% 

Candidates must he British with normally a First or 
Second Class Honours dcvrct? in an appropriate .subject, 
with evidence of a very high standard of ability in 
research. Exceptionally a C3ndid;itc without the re- 
quisite scademic qualification, but who can produce 
evUtenca of out^nding ability irt researdl. mmf bu 
admitted. At least two yeart' post'gradualc reaearck 
experience required for J.R.F. (age preferabbr 23JiO' 
and three years for S R.F. (aiie preferably 26-]0>. 

REMUNERATION according to individual merit on 
raniws £IIS0-£I400 (S R.F.) fSOO-UlOO aJl-P-) a 
year. Superannuation under F.S.S.U. At WMhy oC 
Fellowship the holder, if of suitable ate, ean be con- 
sidered for an establinhed poat. 

APPLICATION FORMS from the Director, R.R.&, 
Malvern, Worceatenhiie. for RETURN by 22nd Aprfl, 



THE ROYAL SOCIETY 
MACKI^fNON RESEARCH 

STUDENTSHIP 

ApplicLition. are invited li\ the Cimneil tif the Royal 
Socielv for j MACKINNON RI-SKAKCH .STUOEfMT- 
SHIP for the purpose ol turiheriny original research 
in the physical sciences including chemistry. Kcophyaics, 
a.stnmomy and ent;ineering sciencett. 

The appointment ii tenable For two yean in the fim 
instance from I October. I960, but trnn be i tnc ttn eJ 
for aueb perioda as Council may determine. The Hipend 
will be in the rante fnmi £8S0 lo £IOSO dependlnk qna 
qualiSeatioiiK. There wiO be mpcrannuailoR bcncSla M 
which the luccenful candidate will be required to con- 
tribute 5% of annual nipend and to which the SocieQr 
will ctminhute a sum equivalent to 10% of anmial 
stipend Children's allowances are payable. 

-■Vppiis'jtion should Ise made on lortns to he i>btained 
from the Assistant .Secretary, The Royal StK'iety. Bur- 
linyton House, London, W.I. and should he received 
not later than 14 April, 1^1. 
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FELLOWSHIPS, GRANTS AND 
SCH&LABSHiPS—conrd. 



UNIVERSITY OF BRISTOL 
Department of Organic Chemistry 

Aplriicatfon*; are invfied from qualified i:jnd;du'.es 
for a pcHt-dr>ctorjt rc>cart;h it-llouship -n .\*v^h an 
appointment wiil he m.tde durm;: :he jurreni icaJeinic 
ycmr. The MK\;t->>lul tanJidute .'■ork in coJUbora- 
tion with Dr. A. R. Batiershy on ihe i.hcniistry of 
natural pnxlucts, particularly in the alkaloid n^d. 
Tlic appointment will date from Ocrober IVw) or earlier 
if the selected Ciindidate h available bet'ore thai d:ite. 
Sal3r>- will depend upon i|ualitijation^ and experience, 
but will be within the ran*:e £700-£lOt)0 per annum, 
together wiih, in an appropriate case. F.S.S.U. bene- 
fits. Applicatiitns ll copv) ttalin;; a^, details of quatifl- 
cattons and experience, publications and research work 
in proerrss. Together with the name« of two referees. 
Hhould be received AS SOON AS POSSIBLE by the 
ReKistr.ir. Ihc last date for receipt of appHcailoni k 
30th April. |vw>. 



FELLOWSHIP IN 
ENGINEERING SCIENCE 



jn Of! FtM'.ovK jiKl 
ts ]rnm *v St-ptenihcr 
> he re:fi\L-J ■.^<.n Uii-r 



•^ r.h Lnl 



Ttati>r 11 r ri_ iiictTin;: Sell 

I9WJ .ind invit(v Lippl!..i;i 
than 2^ April, I^'f.'t 

The fclto'A-ti'p ';:.(■. be hcM io'n! 
(tppt>!n{nH-nr 1 i>f re ■ >ll 'hnr'l', n 
nepjrmiL-n":i! Oemnn^tr.t'- »r in < 
£n;..n.-crint-. 

Ihe vbni^f ot ;he ( .liioire uill not neJe-'>Jrit\ be con- 
lined to iho^e \\ho upplv. 
Further dt-'ails ma. he obtained from the College 

Secrei.in . B.illin! f ..lU-e 



LECTURES, MEETINGS AND 
COURSES 



7s. pet line. 



jc> pee€U\and 

givn enormous ^utisficiian — shonhand in u week, 
written with the ulphjbet. Fa>i. phonetic. ea*v to reaJ. 
and cuvers ull \cienrific OiM;our<«e. You will he i:lad '»ou 
wrote for the free rrral le-'Vin to ih« School oi Spe^d- 
Innd (M9), Hills Road. Cambridiie. 



UNIX EKsn V 
CORRnSPONDHNC n C OLLEGE 

H.wnf prL-p.ir.ii.on ..rjr^.--. :i' ri-:i~.mjble fees, for 
roNDON LNI\LR.sni I STRAMli; r.-quirements 
jnd Dbt.RttS IB Sc . B Sw (tcan.). B.A . 1 L.B.) 
(ifcNLRM. CtRTrriCAlt OF EDICATION fall 
ExaminiOg (i.);ird,: Ord^^Jr^ and Ad».in;ed Levels), 
LAW Exams.. CIO. Prn;,-i- Snui Cwrsc^ .jiven in 
Science and o:her >uWie*!'. Pro^pi-.-u. trom Re-'isirar 
2« Burlinmon Hnu-e. CAMBKIIXiF;. 



POSI AL TUITION 

t'»T <j(.'.E.. I .5ndi>n I'niv, il.Sj . cer:.i:n ^uH;^.■JU Jl 
M (\l.irh. i. BA. BS.d.oi. ). I L II . jnd lor 
prolr^^ion.il fs;irn^, l*r<)Npi'cui^ uuentiotl exjiTl.) tVom 
b. W Shall 1 itlchcr. C B t.. LL B . Dt-pl. SN9. 
WOLSE^ HALL. OXFORD. lEst. ISM ) 



IMPERIAL COLLEGE OF SCIENCE 
AND TECHNOLOGY 

MMM RSIT'i OI I ONDOM 

Postgraduate Course in Nuclear Power 

A full-time postgraduate course in nucfe.tr pokier is 
held each year at Imperial College This jourve is con- 
ducted fnim the enuineeriny ptvnt i>t view jnd is 
intended primarily for Kradua:c eiv'neers .ind .ipplicd 
scientists who wish to pursue .1 ^.I'ccr in '.he design, 
tlevelopment and construction of nuclear power 
staliptK. A special Icature of the course is the inclu- 
tiun of a design study of a complete nuclear power 
projeci. Experimental work will inchide the use of a 
naiufal uraniunHtraphlte cxponeittial Assembly. 

Further infttrmaiion mav be obtained oti application 
to the REGISTRAR. IMPERIAI COLLEGE. LON- 
DON. S.W.7. 



BIRKBEC K C OLLEGE 

( L n;ve^^i^^ ' A Lonjun i 

Session I960y6l begins \Jondav, 
3rd October, I960 

Part-time (e\'eiiirm) counter presided for Internal 
detfreev in the FaetillieH of Am and Science. Facili- 
ties a)9b provided for full-time and part-time students 
reudintf for 

(i) Hitthcr Degrees bv thesis in Arts and Science, 
lii) M A. ;ind M Sc.. Math^mjiics and M.Sc.. 

Cr\ At.illojjraphv h-- examination. 
(iii> Ac.ultmic l*i>vt-i;raduate Diphmias in PsJ'chO- 
!oj\ and Numerical Anal>>is. 

The Collcyc -lUo invites ;tppltcaiit>ns irom fult- 
lime and purt-tmie -siudents uishiny to sake b" "thesis 
hitfhe- dc^irfi.'-. in Si.iiistics. 

The Dep.ir'rnrni >! Scientific and Industrial 
has acct-pu Pn^i-t-raduaie Diploma . 

Ps>cboloii nul Niimt-ri^jl An.iK •'is. and * 
.AjviinceJ ('LiurNC Siink'iil'.hip^. Siudents in" 
read lor 1 Holier Ut-^rtcs jm S^iVn^i- Iv. ■ 
invitL'd to en^iuire ol the Cdllfi^e ^Wicrfk 
a\.i'l.thlf an\ D S.l R Research Snidem^liip- 

ApplLuf ions ii>r .idniissiiin lo itie t'ollei 
be made bclore I June. Pamphlet and 
appiicjtion nnn be i>h:ained from the 
HirkiH-ck ( ollc'.e. WaWx S?'eei. W f I 



lur- 
,e M S. 

■r r. ha' 



re 



^e should 
form of 
Re»Uirar, 




AH rt'tigioii has trlutiiui to tifr, and the iHe nf n'tiqion is f»* 

The Nov C liiircli is founded on a • rt'\ elation 
from the Lord Jesus Christ through Kmanuel 
Swcdenborg. To extend knowledge of this, a 
course of twehe lessons is offered free of charge. 

Send mnr nunjc am! (h!(frt'\\ : 

NEW CHLRCH ENQLIRV CENTRE (S) 
20 BloomslMry Way, London, W.C.1 
for detaBs and lessons 1 and 2. 



jrL:h 
ill 



yUEEN MARY COLLEGE 
(University of London) 

PCSTGRADUATE DIPLOMA IN 
NLiCLEAR ENCilNEERINC) 

A one vejr course ol sUivl^ in iipplied nucleonics and 
rcictor :het>rv wril bo c^^en du'iti^ ihe Academic Year 
IVWj-l. and vsill prepare siujenis lor the jhove 
diploma. A good honoui's degree in Engineering. 
Science, or Mathematics is a necessary enirs- require- 
ment. .Studentships will he available to suitably quali- 
fied applicants but immediate application is necessary. 
A hnK-hure describing Ihe course can be obtained 
fr>>-ii the Sf .-re'Hr^". Niicle:!'" rnj''v-fi"n.' I :iK'>-,)'->r\ . 



NORTHAMPTON COLLEGE, 
London 

POSTGRADUATE DIPLOMA 
AWARD 

The complexity of modern tcchnok^ical advancft 
provides opponuniiics tor lorward-thmking >oung 
scien'isis who equip ihem-iel\e> with specialist know- 
ledge be>ond the rtrst degree or diplomu-in-technolofly 
level. To provide this scicntitic knowledge the North- 
ampton Colletie of Advanced Technology, London, 
has miroduced tuii-lime postgraduate course's In ^ped- 
bed [optcs. To meet the situation of young men who 
are in the direct Hni- !(ir proniufion and who could not 
he ^p.l^(■^l h. indn-T^ It.r a ^onrinuous period of three 
lerniv. :ne C'olIrL'O is vMiliii;; 'n spread rfie academic 
studic; lor the Diploma over three separate sessions, 
with fuU*time attendance during one term only per 
year. 

The topics ai pre-.t'nt otTered are IS foUows: 

(i) Automatic Control 
(lit Hi^rh^ac Hngineeriny Jt: Bridge Design 

^i\t'i Kntiineerini; MateriaU 
(\\\ Aeronautical Eniiinccrinti 
(V) Scr\t>m.ch:ini-.nis .iiiij Reiiulaiori 
(\ii Maihrmaiics tt>r I n.irieers 
(\iil Ph;. N)cs fil Stnii-t'otuiuciors. 

The course in Automatic Control begim In April 
ivwi; ihe others in October IVWJ. 

Pro- pec tils may be obtained frwn the Secretar>* of 
Ihe College. St. J<(hn Street. London. E.C.I. 



BOOKS 

7s per line — Box Number Is. exiro. 



ENDfcA\OL'R. hack numbers «jiucd. vi/.. Nos. 6, 
7. 8. 9. to. II. 12. 16. IV. 24. 29. .M. 41). .Suggest 
15,- each. Write aimijiil DR. ANDERSON, U5 Mao 
quarie Strvet. 5\dn<y^ _ _ _ 

READ - SOVIEt WEEKLY" for the la^ccsi ne*^ 
and p-,fures, including .scientific devclopmenis. trom 
the L .S S R.. sent b\ its own team ot Soviel corre- 
spondent*^. Send m»w tor free ^amples. Irom Dept. 
(SCl y Rnsary Gardent. London. S.W.7. Sub*.: 3 Jd. 
per quiHler and pro niia, posi free. _______ 

Classified 
Advertisements 

Classified Advertisements are charged 
(icoH'tUng to the space occupied, at 7s. 
per line of 4 guineas per sinsle coluim 
/■/jcA. 

BOX NUMBFRS .\ charge of Is. per 
inserlioii is made for the use of a IJox 
Number. Tliis co\ers the forwarding of 
replies lo the adxeriiser. Replies to 
Box No. advertisements should be ad- 
dressed : Box No. — , "The Now 
.Scientist", Cromwell House. Fulwood 
Place. High Holborn. London. W.C.h 
STYLES. Advertisements will be 
printed in conventional styles accord* 
ing to copy supplied, unless Other in- 
structions arc given. Other display 
facilities available on request; for in- 
sliiiii-e. iiuiiiufaclurcrs" nunio blocks :ire 
accepted and ruled borders may be 
specified. 

Fiirllici infonihiiion ic<;arding Clussi- 
lied AdveiiisL'iiiciiis may be obtained 
from: 

The Classified Advertisement 
Manager, 
"The New Scientist". 
Cromwell House, Fulwood Pl.\cb, 
Hicn Hoi n(iR\. Ijindon. W.C.L 
Id.; HOLborn 7554 
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Trouble aloft 



What is it this time? An airlock, ball valve stuck, a 
family treasure mislaid, or just mice again? Anywaj-. 
thank goodness there's a candle in the house (he's seen 
to that ever since the time when there wasn't !). One 
thing he probably doesn't realise is that in the friendly 
glow of candlelight, as in so many other useful things, he 
is being helped by Shell Chemicals . . . 

Shell are one of the biggest suppliers of petroleum 
waxes, which have many other uses besides candle- 
makisg — from the waxed paper that protects your daily 
bread, to electrical insulation and the quicker plucking 
of chickens. Apart from the waxes, consider polystyrene 
(an excellent thermal insulant when expanded), high- 



density polyethylene, polypropylene, PVC, synthetic 
rubbers and resins, solvents, insecticides, weed-killers, 
fertilisers and general chemicals (including a whole 
family of ethylene oxide and propylene oxide derivatives) 
and you will have some idea of the great range of Shell 
activity in the chemical field. If any of these materials 
enter into your business, then Shell supply and ser\ ice 
will interest you. If you have any problem — industrial 
or agricultural — involving the use of chemicals. Shell 
may well be able to help and will certainly be pleased 
to try. 

Write to the Advertising Manager, Shell Chemical 
Company Limited, 170 Piccadilly, London W.i. 



YOU CAN BE SURE OF SHELL CHEMICALS 



fSHEU] 



